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Introduction 

In  Part  I of  this  series  of  revisionary  papers  (Scliiister,  1946) 
the  isolated  genus  Proto  phot  opsis  was  described.  This  genus,  al- 
though bearing  some  Sphaeropthalinine  features,  such  as  ventral 
felt  lines,  exhibits  perhaps  even  a larger  number  of  features  in 
common  with  the  Dasymntilline  and  Psendomethocine  complexes. 
In  the  following  series  of  papers,  the  Sphaeropthalmine  genera  (.s. 
str.)  are  to  be  treated. 

In  the  present  paper  it  is  intended  to  give  merely  a series  of 
keys,  in  which  the  more  salient  features  of  almost  all  described, 
and  of  a larger  number  of  undescribed  species  and  subspecies  will 
be  portrayed.  These  keys  are  given  in  a single  group  at  the  be- 
ginning of  this  work  for  two  reasons : convenience,  and  because  the 
names  here  used  must  be  validated.  These  reasons  appear  more 
pressing  than  the  minor  inconveniences  afforded  by  having  the 
keys  appear  some  time  before  the  completion  of  the  diagnoses  of 
the  species.  In  several  of  the  species  groups  recognized,  our 
knowledge,  even  after  a dozen  intermittent  years  of  work  with  the 
group,  is  still  so  unsatisfactory  that  the  keys  will  surely  need  to  be 
supplemented  eventually.  In  several  groups,  for  example  the 
Group  of  Sphaeropthaly}ia  hyalma,  our  knowledge  of  what  is  a 
species  and  a subspecies,  and  what  constitutes  a mere  microrace,  is 
still  so  fragmentary  that  the  keys  here  given  must  be  regarded  as 
a first,  tentative,  halting  effort.  In  other  cases,  as  in  the  Group  of 
aS'.  baboquivari,  the  concept  of  species  appears  to  be  on  much  more 
sharpl}^  defined  ground.  Nevertheless,  since  the  only  extant  papers 
dealing  with  the  species  of  this  extremely  difficult  group  are  the 
very  early  and  exceedingly  unsatisfactory  papers  of  Fox  (1899), 
Melander  (1903)  and  Viereck  (1903,  1904),  a pressing  need  exists 
for  new  keys  based  on  morphological,  rather  than  vague  color  char- 
acters. The  need  for  validating  new  names  introduced  is  also 
pressing  because  of  the  necessity  for  returning  series  of  specimens, 
which  in  some  cases,  have  been  borrowed  for  unforgivably  long- 
periods  of  time.  It  has,  with  experience,  been  found  necessary  to 
return  types  only  subsequent  to  the  actual  description  of  the  spe- 
<cies,  a practice  followed  here  with  only  a few  deviations. 

The  keys  have  been  kept  as  brief  as  possible,  consonant  with 
good  taxonomic  practice.  Since  current  zoological  nomenclature 
allows  us  to  consider  a sj:>ecies  validly  published,  if  merely  pub- 
lished in  a key,  I have  indicated  the  type  region,  where  such  data 
ure  relevant.  If  no  type  locality  is  mentioned,  the  species  or  sub- 
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species  is  found  in  the  general  area  from  California  to  New  Mexico, 
i.e.,  the  southwestern  area  where  the  group  is  developed  to  a max- 
imal extent.  Since  the  location  of  type  material  will  be  cited  with 
the  forthcoming  diagnoses,  I wish  to  state  at  this  point  that  the 
pertinent  type  specimens  are  currently  located  in  the  collections 
of  the  University  of  Minnesota  (partially  on  loan  from  other  in- 
stitutions), with  a smaller  series  collected  by  Dr.  Howard  E.  Evans, 
currently  in  the  author’s  collections  (to  be  deposited,  at  least  in 
part,  in  the  Cornell  University  collections),  and  some  materials  in 
the  collections  of  the  United  States  National  Mnseiim. 

In  this  and  subsequent  papers  in  the  series  I propose  to  deal 
only  with  the  taxonomy  of  the  males.  Although  manuscript  keys 
to  the  females  have  been  made,  the  female  sex  is  still  so  poorly 
known,  with  few  exceptions,  that  systematic  work  on  the  females 
would  be  premature. 

For  the  donation  and/or  loan  of  material  I am  indebted  to  Drs. 
William  Brown  and  Howard  E.  Evans.  Mr.  K.  V.  Krombein 
kindly  arranged  for  the  loan  of  some  material  at  the  United  States 
National  Museum ; Dr.  J.  Beqnaert,  the  loan  of  materials  from  the 
Mnsenni  of  Comparative  Zoology.  The  ricli  materials  amassed  at 
the  University  of  Minnesota  were  studied  during  the  years  1946- 
1947.  For  checking  certain  type  specimens  against  a manuscript 
copy  of  the  following  keys  I am  indebted  to  Karl  V.  Krombein.  To 
my  wife,  Olga  M.  Schuster,  I owe  an  immense  debt,  both  for  her 
patience  during  the  dozen  years  during  which  this  study  was  made, 
and  for  the  help  in  the  preparation  of  the  manuscript. 

Part  A.  Key  to  the  Genera  and  Subgenera  of  Nearctic 
Sphaeropthalmine  AVasps 

The  following  key,  based  on  males  only,  can,  with  our  present 
knowledge,  be  considered  tentative  only ; the  status  as  well  as  limits 
of  several  of  the  genera  and  snbgenera  are  not  yet  clearly  estab- 
lished. In  retaining  Odo7itopliotopsis  and  PJi of omor pints  as  gen- 
era distinct  from  S ph aero pth alma,  the  writer  may  be  retaining  a 
division  that  is  not  sharp  enough  to  warrant  generic  recognition. 

1.  AA'ingless;  lacking  tegnlae ; eyes  small  and  ovate,  facetted;  an- 
tennal scrobes  lack  tooth;  ocelli  minute;  petiole  broadly 

sessile  Genus  Morsyma  Fox 

1.  AA^inged;  tegnlae  well-developed;  eyes  subcircular  to  shortly 
ovate,  normally  polished;  antennal  scrobes  armed  with  a 
thorn  at  upper  border  2 
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2.  Hypopygium  broadly  emarginate  distally,  transverse,  the  lat- 
eral margins  strongly  dentiform-cariniform,  the  disk  thus 
strongly  depressed;  mandibles  broadly  dilated,  ventrally 
broadly,  extremely  deeply  emarginate,  with  a very  large 
subtending  tooth  (PL  1:1),  and  with  distal  third  of  man- 
dible again  strongly  dilated  (the  mandibles  thus  appear- 
ing very  contorted  in  frontal  view)  ; genitalia  highly 
derivative,  with  ventral  parameral  plates  finely  tomentose 
distally  (PL  1:2,  3),  and  with  parameres  flattened  and 
arcuate,  not  npcnrved  distally.  (Petiole  nodose,  slender, 
coarsely  sculptured;  second  abdominal  segment  minutely, 
distantly  pnnctulate,  highly  polished;  mesoplenral  fur- 
row deep,  polished,  the  region  anteroventrad  to  it  pol- 
ished ; plumose  vestitnre  distinct ; calcars  1-2-2 ) 3 

2.  Hypopygium  unmodified,  rounded  or  rounded-truncate  distally, 

never  retuse  (PL  IV : 2),  the  lateral  margins  not  sharply 
carinate  (normally  rounded),  the  hypopygium  normally 
convex^ ; mandibles  usually  with  ventral  tooth  small  or 
moderate,  with  excision  moderate  or  small  (if  distal  third 
again  dilated,  the  ventral  tooth  and  excision  are  quite 
small)  ; genitalia  with  parameral  plates  devoid  of  tomen- 
tum  ( PL  IV : 1 ) , with  parameres  never  overlapping  dis- 
tally, not  or  rarely  {Sphaeropthalma,  subgenera  Pho- 
topsioides  and  Sphaeropthalma)  dilated  4 

3.  Mesosternum  unarmed  anteriorly;  felt  lines  of  second  sternite 

distinct;  parameres  of  genitalia  falcate,  flattened  (PL 
1:2),  their  apices  overlapping  (when  in  normal,  partly- 
retracted  position,  their  apices  lie  one  on  top  of  the  other, 
and  issue  from  the  tip  of  the  abdomen  as  a single,  median 
spine)  ; cuspis  uniformly  wide,  digitiform,  lacking  a dis- 
tal appendix ; inentum  carinate-tuberculate  longitudin- 
ally   Genus  Acrophotopsis,  gen  nov. 

3.  Mesosternum  armed  with  a pair  of  peg-like  or  conical,  widely 
separated,  anteriorly  situated,  prominent  processes;  felt 
lines  of  second  sternite  absent  or  vestigial ; parameres 
narrower,  less  flattened,  not  blade-like,  less  arcuate,  their 
apices  not  overlapping  when  in  normal  position,  but  pro- 

^ Only  in  the  subgenus  PJiotomorphus  does  it  become  depressed 
and  delicately  carinate  laterally;  this  subgenns  differs  from  the 
above  at  once  in  the  absence  of  plumose  hairs,  the  minute  or  small 
ocelli,  the  distally  2-dentate  mandibles,  and  the  armed  inentum,  as 
well  as  very  long  felt  lines  of  the  second  sternite. 
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jecting  as  a pair  of  separate  spines  from  tip  of  abdomen 
(PL  1:30;  cuspis  suddenly  narrowed  and  angiilate  dis- 
tally,  terminating  in  a slender  appendix ; mentnni  flat. 

Genus  Dilophotopsis,  gen.  nov. 
4.  Middle  calcars  1 on  each  tibia  ( PI.  II : 1 ) ; middle  tibia  more  or 
less  flattened  and  arcuate ; parapsidal  furrows  complete ; 
mesosternnm  armed,  directly  before  each  coxa,  with  a 
large,  tapering,  conical  process  (PI.  II:  1)  ; pygidinm  and 
hypopyginm  short,  transverse,  snbtrnncate.  (Plumose 
hair  vestigial  or  absent ; head  elongate  behind  eyes,  not 
transverse  (PL  111:1-3);  mandibles  with  a broad,  nn- 
dnlate  ventral  excision  that  is  shallow  and  not  subtended 
by  a distinct  tooth,  i.e.,  the  mandibles  are  not  or  scarcely 
dentate  below) Genus  Acanthophotopsis,  gen.  nov. 

4.  Middle  calcars  2 on  each  side  (PL  IV : 6)  (in  a few  individuals 

one  or  both  occasionally  broken  off)  ; middle  tibia  nn- 
modified,  not  dilated  and  arcuate ; parapsidal  furrows 
usually  incomplete  if  mesosternum  is  armed ; mesosternnm 
simple  (PL  IV : 6)  or  armed,  if  armed  never  with  a pair  of 
posteriorly  situated  conical  processes ; if  mesosternum 
armed,  both  pygidinm  and  hypopyginm  quite  elongate  and 
slender;  mandibles  usually  ventrally  with  a distinct  tooth 
or  sharp  angulation  subtending  a sharply  defined  ex- 
cision   5 

5.  Mesosternum  normally  variously  modified,  with  either  distinct 

teeth,  tubercles,  spines,  denticulate  ridges,  sharp  aspera- 
tions  or  other  types  of  processes ; in  one  species  merely 
with  a pair  of  longitudinal,  nitid,  gibbous  tumidities,  one 
before  each  middle  eoxa'^ ; parapsidal  furrows  incomplete 
(PL  VII : 3)  (in  some  species  subcomplete,  indicated  more 
or  less  distinctly  anteriorly,  but  never  sharp  and  deep 
throughout)  ; clypeus  often  tuberculate  at  median  base 
(PL  VII : 2,  4)  ; posterior  coxae  never  modified.  (Pygid- 
inm in  many  cases  granulose  and  defined  or  subdefined; 
mandibles  either  3-dentate,  or  becoming  4-dentate,  very 
rarely  2-dentate  | then  clypeus  strongly  tuberculate]; 

^Very  rarely  reduced  to  minute,  virtually  imperceptible  spic- 
ules; in  a few  species  that  apparently  are  allied  here  they  appear 
to  have  been  entirely  lost;  these  forms  will  be  searched  for  here 
because  of  genitalic  characters  and  obviously  incomplete  parapsidal 
furrow^s. 
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ventral  mandibiilar  tooth  always  distinct ; genitalia  with 
cnspis,  digitus,  and  paranieres  always  slender)  6 

5.  Mesosternnm  simple,  completely  nnmodified  (lacking  all  traces 

of  teeth,  spicules,  ridges,  asperations,  he.,  without  any 
indication  of  an  armature)  (PI.  IV : 6)  ; pygidinm  pol- 
ished, undefined  distally  (PL  IV : 2)  ; hypopyginm  always 
convex  and  not  depressed,  never  margined  laterally,  oc- 
casionally broad  and  truncate  distally  (PI.  IV : 3)  ; clypens 
not  distinctly  tubercnlate  basally  (with  a few  exceptions)  ; 
posterior  coxae  often  armed.  (Parapsidal  furrows  nsn- 
ally  complete,  except  in  many  small  forms  3-7  mm  long 
I PI.  IV : 5]  ; mandibles  with  apex  often  reduced  to  2-  or 
even  l-dentate  condition  [PI.  VI;  3],  but  never  4-dentate ; 
plumose  hair  present  normally ; middle  coxae  approxi- 
mate; mentum  unmodified). 

Genus  Sphaeropthalnia  Blake  10 

6.  Mesosternum  armed  with  denticulate,  or  transversely  dentiform 

or  truncate,  or  ridge-like  processes,  rarely  merely  asperate : 
never  with  isolated  single  processes  on  each  side  of 
mesosternum^ ; stigma  small,  the  subacuminate  marginal 
cell  more  than  1.7  as  long  on  costa  as  is  the  stigma;  antero- 
ventral  mesopleural  region  polished  and  impunctate, 
nitid ; head,  mesoscutum,  and  second  abdominal  sternite 
(at  least)  coarsely,  often  closely  punctured  (PI.  VI:  2); 
felt  lines  of  second  sternite  elongate,  more  than  half  the 
length  of  those  of  tergite ; mandibles  2-3-dentate  at  apex 
(PI.  A^I:2);  clypens  veiy  often  tubercnlate  at  base, 
medially;  plumose  hairs  absent  or  vestigial  (in  1 or  2 

® The  processes  in  this  complex  could  well  be  defined  as  com- 
pound : they  appear  primitively  to  consist  of  denticulate  or  asperate 
longitudinal  ridges,  which  may  be  foreshortened  and  abbreviated 
to  form  transverse  processes,  bearing  2-5  fine  ridges,  running 
transversely,  at  their  apices ; in  extreme  cases  they  may  be  reduced 
to  form  mere  gibbous,  knob-like  processes  that  are  weakly  or  not 
at  all  denticulate  on  their  apices  or  posterior  declivities;  in  other 
cases  they  become  transverse,  truncate,  rectangular  teeth  or  ridges. 
Only  in  the  Group  of  P.  dichrous  of  Photomorphina  are  they 
simple,  spine-like  teeth  (here  they  are  produced  backward  at  an 
angle  and  closely  approximated;  the  other  characters  of  this  com- 
plex, such  as  felt  lines,  punctuation,  vestiture  and  colors  all  agree 
very  closely  with  Photoniorph  us  ) ; unlike  in  Odontopliotopsis,  the 
mesosternal  processes  are  always  obvious  and  well-developed  in  this 
complex  of  forms. 
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species  moderately  abundant)  ; wings  normally  with  strong 
fnscons  clouding  in  region  of  cell  1st  Mo.  (Eyes  and 
ocelli  often  small  or  minute ; eyes  often  somewhat  facetted 
I PI.  VI:  2];  mesosentum  and  distal  abdominal  segments 
mostly  with  vestiture  pigmented ; calcaria  usually  white, 
even  if  legs  blackish ; mentuni  often  longitudinally 
carinate  or  armed;  body  with  a strong  tendency  towards 
production  of  integumentary  melanins : even  the  paler 
forms  a greyish  color,  never  stramineous  or  bright  yel- 
lowish, but  often  deep  ferruginous  or  black;  legs  and 
antennae  usually  fuscous  or  blackish ; poorly  nocturnal- 
adapted  forms)  Genus  Plioiomorphus  Viereck  7 

6.  Mesosternum  armed  usually  with  a pair  of  simple,  spine-like  or 

spur-like  processes  or  tubercles  (whose  apices  are  never 
denticulate  but  may  rarely  be  produced  into  2 prongs), 
rarely  with  2-5  isolated  teeth  on  each  side  ( in  one  species 
merely  with  a gibbous,  nitid  tumidity  on  each  side  of 
midline) sculpture  usually  weak  and  distant,  the  body 
largely  polished  (PL  VII:  3);  mesosentum  and  distal 
tergites  with  vestiture  usually  concolorous  with  that  of 
rest  of  body;  felt  lines  of  second  sternite  absent  or  very 
short  (rarely  2/5  as  long  as  those  of  tergite)  ; plumose 
vestiture  well-developed,  often  dense  on  abdomen;  mandi- 
bles distally  3-4-dentate  (in  one  group,  with  very  large, 
saucer-like  clypeus  only  2-dentate)  ; wings  lacking  a dis- 
tinct, isolated  fuscous  cloud  in  region  of  1st  Mo.  (Eyes 
and  ocelli  always  large,  often  extremely  so ; calcars  similar 
in  color  to  the  tibiae ; mentuni  at  most  delicately  carinu- 
late ; body  usually  pale  testaceous,  at  most  the  gaster 
castaneous  in  part)  Genus  Odontophotopsis  Viereck.  9 

7.  Mentuni  slightly  to  distinctly  longitudinally  carinate,  but  never 

produced  into  a distinct  process;  middle  coxae  approxi- 
mate ; hypopygium  elongate,  convex,  not  at  all  ridged 
laterally;  metasternum  with  the  bidentate  median  process 
not  sublamelliform  produced,  the  teeth  not  produced  over 
base  of  posterior  coxae ; freciuently  with  weakly  developed 
plumose  hairs;  eyes  and  ocelli  moderately  large  (ocelli  at 
least  0.4  the  ocellocular  distance  long)  ; eyes  always  dis- 

In  a few  species  the  armature  is  vestigial  or  may  even  be 
absent;  these  may  be  sought  for  under  SphaeropfJialma,  subgenus 
Micromufilla.  These  individuals  are  provided  for  in  the  key  to 
species-groups  of  the  subgenus  Micromiitilla,  to  which  they  will 
probably  run. 
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tinctly  bulging  from  sides  of  head ; head  never  quadrate ; 
abdominal  segments  never  with  distal  bands  of  fine,  erect 
white  hair  (in  addition  to  the  longer  vestitnre)  ; mandibles 
tridentate  8 

7.  Mentnm  distinctly  produced  as  an  anterior  tubercle  or  posterior 

lingulate  process ; middle  coxae  somewhat  separated ; 
hypopygium  transverse  or  subtransverse,  broad,  slightly 
to  distinctly  depressed,  with  the  edges  delicately  carinu- 
late ; metasternal  bidentate  process  with  each  tooth  ex- 
panded into  a sublamelliform  lobe ; plumose  hair  totally 
lacking;  eyes  and  ocelli  small  to  moderate  (ocelli  0.15-0.4 
the  ocellocular  distance)  ; eyes  little  or  not  bulging  from 
sides  of  head,  usually  facetted  (PI.  VI : 2)  ; head  quadrate 
or  subquadrate,  somewhat  inflated;  abdominal  segments 
with  slight  to  distinct  distal  bands  of  fine,  erect  hairs  (in 
addition  to  the  sparse,  normal  vestitnre)  ; mandibles 
bidentate  (PL  VI:  2)  Subgenus  Photomorphus  Viereck 

8.  Hypostomal  carinae  normal,  not  modified,  not  forming  trans- 

verse, arcuate  teeth  anteriorly. 

Subgenus  Photomorphina,  subg.  nov. 

8.  Hypostomal  carinae  with  the  anterior  portion  modified,  elevated, 

suddenly,  arcuately  flaring  towards  the  sides  and  there 
dentiform  elevated  (the  dentiform  process  of  each  side 
sharply  declivous  anteriorly  to  form  a cavity  for  the 
reception  of  the  maxillary  palpi). 

Subgenus  Xenomorphus  subg.  nov. 

9.  Mesosternum  armed  with  a pair  of  tumid,  gibbous,  nitid,  im- 

punctate  longitudinal  elevations  directly  anterior  to  the 
middle  coxae  Subgenus  Periphotopsis  subg.  nov. 

9.  Mesosternum  armed  with  conspicuous  to  minute  teeth  or  tuber- 

cles, situated  (at  least  the  anterior  pair)  far  before  the 
middle  coxae  Subgenus  OdontopJiotopsis  Viereck 

10.  Parapsidal  furrows  absent  or  incomplete,  usually  limited  to 

distal  half  of  mesoscutum  (never  formed  of  distinct  im- 
pressed lines  on  anterior  third  of  mesoscutum)  ; plumose 
hair  present  or  absent ; mandibles  normally  little  modified : 
dorsal  carina  not  normally  forming  a sharp  dorsal  rim ; 
felt  lines  dense,  well-developed  lines  on  second  sternite 
(if  absent,  mesoscutum  coarsely  punctured  and  mandibles 
extremely  modified);  coxae  unarmed;  pygidium  and 

hypopygial  exposed  sclerites  elongate  11 

10.  Parapsidal  furrows  complete,  usually  deep,  sharp  grooves 
throughout  (PL  IV : 5)  ; plumose  hair  virtually  always 

8 


VOLUME  XXXVII 


distinct;  petiole  nodose,  slender  (PL  IV:  6)  ; felt  lines  of 
second  sternite  short,  small  tnfts  (PL  IV:  6),  or  absent; 
coxae  of  hind  legs  often  armed;  large  forms,  mostly  6-20 
mm  long  12 

11.  Second  sternite  lacking  felt  lines;  mesoscntum  coarsely  punc- 
tured (the  parapsidal  furrows  nearly  or  quite  obliterated)  ; 
mandibles  extremely  specialized : with  dilated  basal  third 
vertical,  terminating  ventrally  in  an  obtusely  angulate 
tooth,  while  distal  two-thirds  are  horizontal,  with  sharp, 
glabrous  outer  edge  (PL  VI  :1);  genitalia  with  cuspis 
slightly  dilated  near  apex,  densely  setose ; parameres 
flattened,  on  inner  edge  with  a row  of  stiff,  long,  promi- 
nent setae  Subgenus  Xenophotopsis  subg.  nov. 

11.  Second  sternite  with  elongate,  well-developed  felt  lines;  meso- 

scutum  shining,  polished,  distantly  punctulate ; mandibles 
generalized,  the  distal  two-thirds  with  a distinct  outer 
face,  not  horizontal  (PL  VII:  4-5);  genitalia  not  with 
cuspis  distally  dilated;  parameres  terete  or  nearly,  with- 
out dense  setae  Subgenus  Micromutilla  Ashmead 

12.  Mandibles  distally  distinctly  obliquely  tridentate,  the  distal 

portion  not  strongly  acuminate  and  subaciculate  (the  mid- 
dle tooth  very  well-developed)  (PL  V : 1-2 ; VI : 4)  ; felt 
lines  often  absent  on  second  sternite ; ventral  mandibular 
tooth  often  very  small  (if  large,  distal  portion  of  mandi- 
bles relatively  broad)  ; dorsal  mandibular  carina  distinct 
at  least  to  within  the  apical  fourth  of  the  mandibles  13 

12.  Mandibles  acuminate-subaciculate  distally,  the  apex  1-2-den- 

tate  (rarely  with  a vestigial  trace  of  the  third,  median 
tooth)  (PL  VI : 3).  (Dorsal  mandibular  carina  about  one- 
half  complete ; ventral  mandibular  tooth  very  large ; felt 
lines  of  second  sternite  distinct;  mesoscntum  with  par- 
apsidal furrows  extremely  deep,  the  scutum  highly  pol- 
ished and  impunctate;  hypopygium  and  pygidium  dis- 
tinctly transverse,  short). 

Subgenus  Physetapsis,  subg.  nov. 

13.  Pygidium  and  hypopygium  distinctly  elongate,  not  broadly 

truncate-rounded  at  apex  (PL  IV : 2-3)  ; felt  lines  of 
second  sternite  retained  (or  the  characters  listed  under 
alternative  do  not  all  occur)  ; coxae  often  armed;  genitalia 
with  cuspis  never  spatulate  and  dilated  distally,  never 
bearing  tesselated,  plumose-tipiDed  setae,  otherwise  very 
diverse  in  form  (PL  IV:  1).  (Mandibles  often  with 
ventral  tooth  very  large ; if  felt  lines  of  sternite  absent,  and 
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ventral  mandibular  tooth  small,  then  marginal  cell  very 
elongate,  much  longer  along  costa  than  stigma). 

Snbgenns  Pliotopsis  (Blake) 

13.  Pygidinm  and  hypopyginm  short,  snbtrnncate  distally,  trans- 

verse ; felt  lines  of  second  sternite  absent ; coxae  always 
simple ; genitalia  similar  in  form  in  all  groups,  with  cnspis 
dilated,  spatnlate,  bearing  tesselated,  plnmose-tipped 
setae.  (Mandibles  with  ventral  tooth  small  [PI.  V : 1]  ; 
head  normally  snbqnadrate,  parallel  for  a distance  pos- 
terior to  eyes ; marginal  cell  short,  more  or  less  truncate 
distally,  length  along  costa  not  or  scarcely  more  than 
length  of  stigma)  14 

14.  Nocturnal  forms.  Photo psis-\\ke  in  appearance;  eyes  large  and 

protuberant,  polished  (PI.  VI 1:  1);  ocelli  large  (ocellar 
triangle  much  wider  than  ocellocnlar  distance ; ocelli  0.4 
or  more  the  ocellocnlar  distance)  ; sculpture  very  weak, 
distant,  the  body  highly  polished  (PI.  V;  1)  ; vestitnre 
white  or  golden  throughout ; genitalia  with  parameres 
with  normal,  sparse  vestitnre. 

Snbgenns  Photopsioides,  subg.  nov. 

14.  Diurnal  forms,  with  close,  coarse  pnnctnration  throiighont, 
entirely  unlike  Pliotopsis  in  appearance ; ocelli  and  eyes 
quite  small,  the  eyes  little  protuberant ; ocelli  minute 
(ocellar  triangle  narrower  or  snbeqnal  in  width  to  ocel- 
locnlar distance ; ocelli  less  than  0.3  the  ocellocnlar  dis- 
tance) ; sculpture  close  to  contignous  throughout,  the  body 
dull ; vestitnre  blackish  to  deej^  golden ; the  integument 
deep  ferruginous  to  partly  blackish ; genitalia  with  para- 
meres with  a dense  vestitnre  on  lower  surface. 

Subgeniis  Sphaeropthalnia  Blake 

Part  B.  Keys  to  Species  of  Individual  Genera 
1.  Morsyma  Fox 

Only  with  the  single  species  M.  ashmeadii  Fox. 

2.  Acrophotopsis,  genus  novum 
Genotype ; Acrophotopsis  eurygnathus,  sp.  nov. 

1.  Gaster  more  or  less  castaneons  to  piceoiis  black  (at  least  be- 
neath the  felt  lines)  ; petiole  closely,  coarsely,  snbcon- 
flnently  punctured  over  its  entire  dorsal  and  lateral  sur- 
face ; genitalia  with  parameres  very  stout  and  cnspis  short 
and  stout.  Arizona  A.  eurygnathus,  sp.  nov. 

1.  Gaster  uniformly  concolorons  Avith  head  and  alitrnnk,  not  darker 
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under  felt  lines;  petiole  with  distinct  pnnctnres,  smaller 
in  size,  more  or  less  distant  except  on  lateral  margins,  with 
polished  intervals;  genitalia  with  rather  slender  parameres 
and  a relatively  slender,  elongate  cnspis.  Baja  California, 
Mexico  A.  campylognathus,  sp.  nov. 

3.  Dilophotopsis,  genus  novum 

Genotype:  Dilophotopsis  coricolor  (Cresson) 

1.  Mandibles  with  distal  portion  relatively  slender,  the  length 
from  apex  of  ventral  subbasal  tooth  (subtending  incision) 
to  apex  of  ventral  distal  tooth  2. 8-3.0  the  maximum  width 
of  the  distal  half ; minimal  width  of  external  face  at  deep- 
est point  of  ventral  incision  0. 7-0.8  the  maximum  distal 
width  (the  latter  thus  little  dilated)  ; gaster  almost 
totally  piceous-black,  contrasting  with  the  ferruginous 
head,  alitrunk  and  petiole ; second  sternum  with  vestigial 
felt  lines  (at  least  with  scattered  setigerous  punctulations 
in  felt-line  region)  ; head  subquadrate,  full  in  temples  and 
parallel  for  a considerable  distance  behind  them,  the  head 
width  2. 9-3.0  the  length  of  vertex  behind  eyes;  frons  be- 
tween eyes  1.4-1. 5 the  eye-length;  scape  as  long  as  flagellar 
segments  1 and  2 combined;  eye-length  2.1  the  oeellocular 
distance.  Large  species,  12-15  mm  long.  Arizona. 

D.  stenognatha,  sp.  nov. 

1.  Mandibles  with  distal  portion  strongly  dilated,  broad,  the 
length  of  apical  portion  1.6-2. 2 (mostly  1.8)  the  maxi- 
mum width  of  distal  half ; minimal  width  of  mandible  at 
excision  0.62-0.70  the  maximum  distal  width;  gaster  quite 
or  nearly  concolorous  with  alitrunk  and  head,  at  most 
piceous  in  the  region  surrounding  the  felt  lines ; second 
sternum  without  trace  of  felt  lines ; head  obtrapezoidal,  not 
parallel  at  all  behind  eyes,  the  head  3. 1-4.0  the  length  of 
vertex;  frons  between  eyes  1.2-1.36  the  eye-length ; scape 
0.75-0.85  as  long  as  flagellar  segments  1 and  2 combined; 
eye-length  2. 2-2. 9 the  oeellocular  distance.  Smaller  spe- 
cies, 8-13  mm  long D.  concolot'  (Cresson) 

4.  Acanthophotopsis,  genus  novum 
Genotype : Acanthophotopsis  falciformis,  sp.  nov. 

1.  Mandibles  at  apex  obliquely  tridentate,  without  a fourth  inner 
tooth  near  middle  of  mandible  (PI.  111:1-3);  ventral 
margin  of  mandible  with  a delicate,  undulate  carinule 
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which  is  not  produced  as  a small  sharp  tooth  when  it 
reaches  the  sinuate  ventral  excision  of  the  mandibles;  legs 
at  least  in  part  fuscous,  darker  than  alitrnnk;  gaster 
piceous  or  concolorons ; frontal  width  between  eyes  0.50- 

0.53  the  head  width;  eye-length  0.70-0.80  their  frontal 
distance  apart  (PI.  Ill:  1-3).  Group  of  A.  dorophora  2 

1.  Mandibles  qnadridentate,  with  three  normal  apical  teeth  and  a 

large  dorsal  broad  tooth  near  middle  of  mandible  (PI. 
11:2);  ventral  margin  of  mandible  with  the  carinnle 
(originating  on  mesal,  inferior  corner)  produced  as  a 
small  sharp  tooth  visible  in  external  view,  in  the  shallow 
ventral  sinus  of  the  mandible  (PI.  11:3);  legs  and  an- 
tennae pale,  stramineous  to  testaceo-stramineons ; felt  lines 
of  second  sternite  quite  absent,  the  sternite  indistinctly, 
minutely  punctured,  nitid  ; mesosternal  processes  extremely 
high,  laterally  somewhat  compressed;  head  with  temples 
convergent  behind  eyes,  the  vertex  only  moderately  long 
behind  the  eyes  (PL  II:  2—3)  ; clypens  unarmed  at  base; 
length  of  eyes  0.83-1.0  their  frontal  distance  apart,  the 
eyes  very  large,  bulging  (PI.  11:2).  Group  of  A.  falci- 
formis  5 

2.  Stigma  snbequal  in  length  to  marginal  cell  on  costa ; gaster  and 

legs  (except  coxae  and  trochanters)  totally  black,  but 
thoracic  humeri  concolorons  with  orange  alitrnnk;  head 
square  in  dorsal  outline,  long  and  parallel  behind  the  eyes : 
eye-length  only  circa  0.70  their  frontal  distance  apart; 
pygopods  extremely  broad  and  large,  truncate  distally. 
Hereford,  Arizona  A.  bequaertii,  sp.  nov. 

2.  Stigma  merely  0.6-0. 8 as  long  as  marginal  cell  on  costa;  gaster 

concolorons  with  alitrnnk,  or  castaneons  (if  castaneoiis  to 
blackish,  the  humeri  also  piceous)  ; eye-length  0.79-0.80 
their  frontal  distance  apart;  pygopods  moderate  in  size. 
(If  clypeus  tuberculate  at  base,  head  not  parallel  for 
considerable  distance  behind  eyes)  3 

3.  Gaster  and  humeral  angles  of  prothorax  piceous  to  dark  cas- 

taneous,  much  darker  than  alitrnnk;  head  and  second 
sternite  (except  on  very  base)  with  small,  distant,  fine 
punctures,  highly  polished;  vertex  behind  eyes  strongly 
convergent  (PL  III:1);  felt  lines  of  second  sternite 
totally  lacking;  ocellar  area  piceous;  clypeus  flat  at  base 
and  continuous  with  frons.  Texas-Mexico. 

A.  evansii,  sp.  nov. 
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3.  Gaster  and  humeral  angles  of  prothorax  concolorons  with  ali- 

trnnk,  ferruginous  (at  most  distal  abdominal  segments 
somewhat  infuscated)  ; head  closely  and  moderately 
coarsely  punctate ; at  least  basal  half  of  second  sternite 
closely,  rugosely  punctured ; vertex  behind  eyes  slightly  or 
not  convergent,  the  temples  moderately  to  well-developed 
(PL  111:2-3)  ; with  vestigial  traces  of  sternal  felt  lines; 
ocellar  area  concolorons  4 

4.  Clypeus  moderately  tuberculate  at  base  (PL  111:3)  ; antennae 

with  first  flagellar  segment  2. 0-2. 4 as  long  as  wide,  dis- 
tinctly shorter  than  second  flagellar  segment,  five-sixths 
as  long  as  interocellar  distance ; head  slightly  convergent 
behind  eyes  and  with  vertex  relatively  short  behind  the 
strongly  protruding  eyes;  mesosternal  processes  relatively 
short  and  obtusely  conical ; cranium  with  moderately 
coarse,  not  confluent  puncturation ; mandibles  with  dorsal 
rims  distinct  only  on  basal  half  (PL  III:  3).  Texas. 

A.  bifurca,  sp.  nov. 

4.  Clypeus  not  elevated  transversely  as  a small  tubercle  at  juncture 

with  frons  (PL  III:  2)  ; antennae  with  first  flagellar  seg- 
ment 2. 6-2. 7 as  long  as  wide,  nearly  equal  in  length  to 
second  segment,  slightly  longer  than  interocellar  distance ; 
head  parallel  for  some  distance  behind  eyes,  the  vertex 
quite  long  behind  eyes  (PL  III:  2)  ; mesosternal  processes 
slender  and  very  high,  not  angularly  conical  in  lateral 
profile ; head  with  very  coarse  to  rugose,  confluent  pune- 
turation ; mandibles  with  dorsal  rims  sharp,  extending  to 
inner  dorsal  mandibular  tooth  (PL  111:2).  Tucson, 
Arizona  A.  dorophora,  sp.  nov. 

5.  Vertex  very  short  behind  eyes,  the  temples  strongly  convergent, 

the  length  of  head  (from  interantennal  sinus  to  occipital 
ridge)  2.2-2. 6 the  vertex  length;  eyes  larger  (frons  0.42- 
0.47  the  head  width ; eye-length  2. 4-2. 7 the  ocellocular 
distance;  vertex  length  only  0.63-0.77  the  eye-length); 
ocellocular  distance  1.17-1.26  the  ocellar  length;  eye- 
length  0.93-1.00  their  frontal  distance  apart;  gaster  con- 
colorous  with  alitrunk  or  nearly,  not  darker  under  felt 
lines.  Palm  Springs,  California. 

A.  falciformis  subsp.  falciformis,  sp.  et  subsp.  nov. 

5.  A^ertex  longer  behind  eyes,  the  head  length  only  1. 9-2.1  the 
vertex  length;  eyes  smaller  (frons  0.50-0.51  the  head 
width;  eye-length  1.9-2.25  the  ocellocular  distance;  vertex 
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length  0.9-0.92  the  eye-length)  ; ocellocnlar  distance  1.33- 
1.60  the  ocellar  length;  eye-length  0.83-0.89  their  frontal 
distance  apart;  gaster  slightly  to  distinctly  darker  than 
alitrnnk,  especially  under  felt  lines.  Arizona. 

A.  falciformis  snbsp.  furcisterna,  snbsp.  nov. 

5.  8 ph  aero pill  alma  Blake 

Snbgenns  Xenophotopsis,  snbgenns  novnni 

Only  with  the  single  species,  8.  isolatrix,  sp.  nov.  (with  charac- 
ters of  the  snbgenns).  San  Domingo,  Baja  California,  Mexico. 

Snbgenns  Micromutilla  Ashmead,  emend.  Schuster 

Species  with  unarmed  mesosterna,  incomplete  parapsidal  fur- 
rows and  tridentate  mandibles. 

Key  to  Species  Groups 

1.  Mandibles  ventrally  not  or  barely  dentate,  the  ventral  contours 
in  the  form  of  nearly  even,  slightly  curved  lines  (PI. 
VII:  4)  ; rather  coarsely  punctured  forms,  with  virtually 
complete  parapsidal  furrows;  second  abdominal  sternum 
with  short,  tuft-like  felt  lines ; mesonotum  and  distal 
tergites  with  vestiture  more  or  less  infuscated;  clypeus 
more  or  less  tuberculate  at  base ; petiole  strongly  nodose, 
sharply  constricted  distally;  with  plumose  hairs.  Group 
of  8.  juxta. 

Contains  only  8.  juxia  (Blake). 

1.  Mandibles  ventrally  distinctly  armed;  weakly  punctured,  with 

shining  head  (PI.  VII:  5),  and  usually  shining  meso- 
scutum;  parapsidal  furrows  obviously  incomplete  or  lack- 
ing ; second  abdominal  sternite  with  felt  lines  at  least  one- 
third  length  of  those  of  tergite ; vestiture  whitish  through- 
out; clypeus  not  tuberculate  basally  (PL  VII:  5)  ; petiole 
weakly  nodose  or  sessile  2 

2.  Plumose  hair  totally  lacking;  marginal  cell  on  costa  elongate, 

more  or  less  acuminate  and  narrowed  apically,  as  long  as  or 
longer  than  stigma  3 

2.  Plumose  hair  distinct  (occasionally  limited  to  a faint  fringe 

at  apex  of  abdominal  tergite  2)  6 

3.  Petiole  nodose,  strongly  petiolate,  coarsely  punctured  through- 

out; second  abdominal  sternite  coarsely  punctured;  gas- 
ter and  legs  piceous  or  black,  contrasted  with  ferruginous 
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head  and  alitrimk;  mandibles  ventrally  strongly  excised. 
Group  of  S.  heller ophon. 

Contains  only  8.  hellerophon  (Fox). 

3.  Petiole  sessile  or  snbsessile,  weakly  or  not  punctured,  polished, 

distally  not  distinctly  constricted;  uniformly  pigmented, 
testaceous  to  stramineous  4 

4.  Mandibles  ventrally  scarcely  excised,  the  ventral  tooth  a mere 

small,  projecting  angnlation  5 

4.  Mandibles  ventrally  strongly  excised,  with  large  subtending 

tooth,  the  portion  beyond  excision  very  slender  (less  than 
0.6  as  wide  as  at  tooth)  ; stigma  slightly  to  distinctly 
longer  than  marginal  cell  on  costa.  Group  of  8.  pallida. 

5.  Mandibles  not  dilated,  the  dorsal  carinae  delicate,  absent  dis- 

tally; clypeus  weakly  developed,  convex,  rounded  at  apex; 
minute  stramineous  species,  3-5  mm  long;  alitrimk  ob- 
soletely  sculptured,  with  the  propodeal  reticulations  wide- 
meshed  but  delicate.  Group  of  8.  nana. 

5.  Mandibles  strongly  dilated,  the  dorsal  carina  blade-like  to  apex ; 

clypeus  concave,  depressed,  broadly  truncate  at  apex, 
forming  a basin  with  the  closed  mandibles ; propodeum 
coarsely  reticulate ; larger,  rufo-ferruginous  species ; with 
fuscous  antennae ; 7-9  mm  long.  Group  of  S.  pateli. 
Contains  only  S.  pateli,  sp.  nov.  Hereford,  Arizona. 

6.  Mandibles  ventrally  scarcely  excised  (PI.  VII;  5),  with  only 

a small  subtending  tooth  or  angulation  (scarcely  inter- 
rupting the  ventral  contour  of  the  mandibles)  7 

6.  Mandibles  ventrally  distinctly  excised,  with  a large,  rounded 

subtending  ventral  tooth  (the  portion  distad  of  excision 
less  than  0.66  width  of  mandible  at  tooth)  8 

7.  Petiole  broad,  smooth,  sessile,  polished,  short  and  stout;  stigma 

large,  the  marginal  cell  short  and  truncate  (length  on 
costa  ca  0.5  length  of  stigma)  ; clypeus  weakly  convex, 
weakly  developed,  rounded  distally  and  not  produced 
into  an  obtrapezoidal  lobe. 

See  8.  noctivaga  (Melander) 

7.  Petiole  slender,  elongate,  at  most  snbsessile ; stigma  smaller, 
narrower,  the  long  marginal  cell  subacuminate  distally 
(length  on  costa  equal  to  that  of  stigma)  ; clypeus  strongly 
produced  anteriorly  into  a narrow,  obtrapezoidal  lobe, 
1/6  the  width  of  frons,  lying  over  the  dorsal  edges  of 
mandibles,  the  lobe  truncate  and  slightly  reflexed  at  the 
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narrow  apex;  mandibnlar  carina  delicate  distad,  incom- 
plete (PL  VII:  5).  Group  of  S.  sonora. 

Contains  only  S.  sonora,  sp.  nov.  Tucson,  Arizona. 

8.  Posterior  coxae  sublobate,  swollen ; pleural  faces  of  alitrunk 
obscurely,  distantly  iDunctured,  appearing  polished. 
Group  of  8.  sublobata. 

Contains  only  8.  sublobata,  sp.  nov.  Idaho. 

8.  Posterior  coxae  normal,  evenly  convex  9 

9.  Second  sternite  of  abdomen  merely  convex,  not  carinate ; mar- 

ginal cell  on  costa  shorter  than  stigma,  rounded-truncate ; 
small  species,  3-6  mm  long;  felt  lines  of  second  sternite 
elongate ; ocelli  small,  the  ocellocular  distance  greater 
than  ocellar  length.  Group  of  8.  hyalina. 

9.  Second  sternite  basally  tumid,  the  tumidity  longitudinally 
carinate ; marginal  cell  on  costa  usually  as  long  as  or 
longer  than  stigma ; mandibular  carina  complete,  but 
delicate  distally;  8-10  mm  long;  ocellar  length  equal  to 
ocellocular  distance  or  nearly.  Group  of  8^.  grata. 

Contains  only  8.  grata  (Melander). 

Group  of  8.  nana 

1.  Mesopleura  entirely  glabrous  and  impunctate  

8.  nana  (Ashmead) 

1.  Mesopleura  with  a few  coarse  but  ill-defined  reticulations  on 
lower,  swollen  area  8.  acontius  (Fox) 

Group  of  8.  pallida 

1.  Petiole  relatively  small;  stramineous,  the  second  tergite  of  ab- 
domen not  darker,  scarcely  darker  than  appendages;  an- 
tennae stramineous ; marginal  cell  on  costa  scarcely  longer 
than  stigma ; dorsal  mandibular  carina  weak,  obsolete  on 
apical  fourth  of  mandible.  Arizona  ...  8.  arizonae,  sp.  nov. 

1.  Petiole  very  large;  gaster  more  or  less  castaneous  (darker  at 
least  beneath  felt  lines)  ; antennae  subfuscous  or  fuscous, 
darker  than  legs ; marginal  cell  on  costa  decidedly  longer 
than  stigma;  mandibular  carinae  complete. 

8.  pallida  (Blake) 

Group  of  8.  hyalina 

1.  Petiole  moderately  to  strongly  nodose,  in  dorsal  profile  not 
dilated  at  tip  (either  parallel  or  distinctly  contracted), 
relatively  slender,  the  second  tergite  at  least  twice  as  wide 
as  the  apex  of  petiole  (if  not  obviously  slender,  with 
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coarse  pimctiires  laterally)  ; petiole  length  1.1-1. 5 the 
apical  width  2 

1.  Petiole  fully  sessile  with  second  abdominal  tergite,  evenly 

rounded  into  it  without  evident  constriction,  polished  and 
smooth  (at  most  obscurely  sculptured  laterally)  ; second 
tergite  1.5-1. 8 as  wide  as  apex  of  petiole;  width  of  j^etiole 
snbequal  to  slightly  greater  than  length ; second  sternite 
of  abdomen  at  base  flat,  without  trace  of  a median  longi- 
tudinal ridge  9 

2.  Marginal  cell  on  costa  1.05-1.15  length  of  stigma;  gaster  totally 

castaneons ; petiole  quite  nodose ; mesopleural  sulcus  deep, 
sharp,  nitid ; pronotal  lateral  faces  weakly  ridged  an- 
teriorly, obsoletely  longitudinally  striate-rugose. 

S.  mesillensis  (Cockerell) 

2.  Marginal  cell  0.7-0. 9 length  of  stigma ; mesopleural  sulcus 

shallow  and  punctate  or  absent  3 

3.  Petiole  relatively  stout,  approaching  subsessile,  its  length  1.1- 

1.25  the  apical  width,  2. 5-2. 8 the  narrowest  (sub-basal) 
width;  ocelli  large;  clypeus  weakly  developed,  narrowly 
bidentate  at  anterior  margin  (teeth  0.35-0.45  the  width 
of  anterior  ocellus  apart)  ; mesonotum  obscurely,  distantly 
punctured,  polished ; propodeum  with  basal  areas  3 reticu- 
lations long;  eye-length  2. 1-2. 8 the  ocellocular  distance; 
antennae  pale,  not  subfuscous  4 

3.  Petiole  relatively  slender,  obviously  petiolate,  its  length  1.4- 

1.5  the  apical  width,  3. 2-3. 8 the  subbasal  width  6 

4.  Eyes  very  large : length  2. 6-2. 8 the  length  of  ocellocular  dis- 

tance ; petiole  polished  along  midline  dorsally  and  at 
apex ; pubescence  very  short-clipped ; stigma  opaque,  tes- 
taceo-castaneous.  Baja  California,  Mexico. 

8.  maricopella  subsp.  purisimella,  sp.  et  subsp.  nov. 

4.  Eyes  smaller,  length  2. 1-2. 2 the  ocellocular  distance  5 

5.  Stramineous;  legs  and  antennae  scarcely  paler  than  body; 

petiole  weakly  punctured,  except  laterally,  polished; 
clypeal  teeth  obsolete.  California. 

S.  maricopella  subsp.  maricopella  sp.  et  subsp.  nov. 

5.  Gaster  at  least  castaneons  or  castaneo-ferruginous,  much  darker 

than  legs;  petiole  very  coarsely,  contiguously  j)unctured, 
dorsally  with  narrow  intervals  between  punctures.  Qui- 
jotoa,  Arizona. 

8.  maricopella  subsp.  castanea,  sp.  et  subsp.  nov. 

6.  Flagellum  fuscous  or  subfuscous,  darker  than  legs;  length  of 

eye  1.6-1 .9  the  ocellocular  distance;  ocelli  relatively  small, 
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the  iiiterocellar  distance  1.6-1. 9 the  ocellar  length,  1.5- 
2.0  the  ocellocnlar  distance ; petiole  slightly  shorter  and 
stouter,  but  strongly  nodose,  very  coarsely  contigno-con- 
flnent  over  the  entire  surface.  California  7 

6.  Flagellum  stramineo-testaeeons,  not  or  scarcely  darker  than 

legs,  lacking  any  blackish  pigmentation;  length  of  eye 
twice  or  more  the  ocellocnlar  distance ; ocelli  large,  their 
distance  apart  1.1-1. 3 their  length,  their  length  snbeqnal 
to  ocellocnlar  distance  8 

7.  Head  trapezoidal  in  dorsal  profile. 

8.  californiense  snbsp.  californiense,  sp.  et  snbsp.  nov. 

7.  Head  triangular  in  profile,  strongly  narrowed  behind  eyes. 

8.  californiense  snbsp.  fuscatella,  sp.  et  snbsp.  nov. 

8.  Eye  smaller  (length  2.2-2.35  ocellocnlar  distance)  ; petiole 

coarsely  sculptured,  laterally  conflnently  so,  dorsally 
somewhat  distantly  to  closely  so ; stigma  transparent ; 
vestitnre  not  vestigial.  Arizona. 

>8.  quijotoa  snbsp.  quijotoa,  sp.  et  snbsp.  nov. 

8.  Eye  larger  (length  2. 5-2. 6 ocellocnlar  distance)  ; petiole  ob- 
soletely  sculptured  laterally,  nearly  impnnctate  and  pol- 
ished dorsally  and  apically ; stigma  opaque,  whitish ; ves- 
titnre vestigial.  Baja  California,  Mexico. 

8.  quijotoa  snbsp.  parrasia,  sp.  et  snbsp.  nov. 

9.  Ventral  mandibular  tooth  small,  not  strongly  interrupting  the 

mandibular  contour;  cell  R5  open  externally;  plumose 
rings  at  apices  of  abdominal  segments  1-5  prominent ; 7-8 
mm  long.  Arizona  8.  reducta,  sp.  nov. 

9.  Ventral  mandibular  tooth  large,  prominent;  cell  R5  closed  (free 

part  of  vein  R5  present)  ; plumose  rings  weak  or  obso- 
lete ; 3-6  mm  10 

10.  Brachypterous ; venation  very  incomplete  ; mesopleura  weakly, 

shallowly  hexagonally  areolate  on  part  of  swollen  region, 
polished  over  nearly  their  entire  area;  lateral  faces  of 
pronotum  flat,  unsculptured;  eye  very  small  (length  1.3 
ocellocnlar  distance)  ; ocellar  length  0.4  the  ocellocnlar 
distance;  4-5  mm  long  8.  hrachyptera  (Schuster) 

10.  Normally  winged ; mesopleura  with  relatively  rounded,  shal- 

low punctures  over  most  or  nearly  all  of  their  area ; side 
pieces  of  pronotum  sculptured;  eyes  larger  (length  1.5- 
2.7  the  ocellocnlar  length)  11 

11.  Head  subparallel  or  parallel  for  at  least  a short  distance  be- 

hind the  eyes,  the  temples  at  least  moderately  developed, 
though  rounded  into  the  posterior  aspect  of  head ; eyes 
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I relatively  small,  usually  weakly  convex  (length  1.5-1. 6, 

rarely  to  1.7  the  ocellocnlar  length)  ; ocelli  small  (length 
0.38-0.6  the  ocellocnlar  distance)  12 

11.  Head  distinctly  obtrapezoidal  or  rounded  behind  eyes,  the 

temples  not  distinct;  eyes  larger,  1.9-2. 7 the  ocellocnlar 
distance ; ocelli  ca  0.6-0. 9 the  ocellocnlar  distance ; legs 
not  snbfnscons;  cell  Rr,  short,  scarcely  to  barely  longer 
than  high,  very  oblicpiely  terminated  14 

12.  Basal  propodeal  areas  totally  lacking,  the  entire  propodeal 

region  regularly  reticulate  (slightly  more  coarsely  so  at 
base);  ocelli  ca  0.6  the  ocellocnlar  distance;  head  some- 
what snbparallel  behind  eyes,  the  vertex  short;  second 
»sternite  weakly,  distantly  pnnctnred,  polished;  legs  and 
antennae  pale,  lighter  than  body.  Arizona. 

a8.  sabino,  sp.  nov. 

12.  Basal  propodeal  areas  distinct,  3-5  reticulations  long ; ocelli 

usually  smaller  (less  than  0.55  as  long  as  ocellocnlar  dis- 
tance) ; head  distinctly  parallel  for  at  least  some  distance 
behind  eyes,  more  distinctly  snbrectangnlar  in  dorsal 
profile  13 

13.  Vein  R from  origin  of  M to  stigma  fully  twice  as  long  as  M 

from  its  origin  to  m-cu ; second  sternite  polished,  weakly 
punctured,  except  on  basal  fourth;  R5  of  forewings  very 
obliquely  terminated,  short ; legs  and  antennae  pale ; ven- 
tral mandibular  tooth  very  large  and  prominent.  Texas. 

8.  uvaldella,  sp.  nov. 

13.  Vein  R from  M to  stigma  less  than  1.5  as  long  as  M to  m-cii; 

second  sternite  of  abdomen  coarsely  pnnctnred,  except  on 
apical  fourth ; R5  elongate,  more  or  less  truncate  at  tip ; 
legs  and  antennae  more  or  less  infnscated;  ventral  man- 
dibular tooth  smaller,  moderate  S.  hyalina  (Blake) 

14.  Eyes  very  large  (eye-length  2. 5-2.7  the  ocellocnlar  distance) 

width  of  head  betAveen  eyes  equal  to  0.5  head  width ; liead 
short  (vertex  length  ca  0.6  eye-length),  rounded  behind 
the  eyes ; elypeal  teeth  terete,  spinose,  strong ; ocellus, 
length  0.8-0. 9 the  ocellocnlar  distance.  Arizona. 

8.  yumaella,  sp.  nov. 

14.  Eyes  smaller  (length  1.9-2. 2 the  ocellocnlar  distance)  ; AAudth 
of  head  between  eyes  0.55-0.6  or  more  of  the  head  width ; 
head  longer  behind  eyes  (vertex  length  0.8  or  more  the 
eyes  in  length),  not  evenly  rounded  behind  them.  Ari- 
zona   8.  yavapai,  sp.  nov. 
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i Snbgeniis  Physetapsis,  submenus  novum^ 

Siibgenotype : Spkaeropthalma  papaga,  sp.  nov. 

Key  to  Species 

1.  Posterior  coxae  armed;  mandibles  strictly  bidentate;  eyes  and 
ocelli  moderate  in  size ; clypeus  longitudinally  ridged  or 
elevated  along  midline,  at  base  (PL  VI : 3)  ; plumose  hairs 
vestigial  2 

1.  Posterior  coxae  entirely  unarmed;  mandibles  bidentate  or  with 

a minute  third  (median)  tooth  indicated;  clypeus  slightly 
or  not  elevated  medially  near  posterior  margin  4 

2.  Coxae  armed  with  a long  sword-like  process  extending  far  be- 

. yond  the  coxal  apex;  legs  and  antennae  stramineous,  the 

femora  at  most  slightly  subfuscous  distally.  Arizona  to 
California  3 

2.  Coxae  armed  merely  with  a carinate  ridge,  ending  posteriorly 

as  a sharp,  subdentiform  angulation,  which  does  not  ex- 
tend quite  to  apex  of  coxae ; legs  and  antennae  distinctly 
fuscous.  New  Mexico  S.  subcarinata,  sp.  nov. 

3.  Middle  metatarsi  not  inflated,  length  twice  or  more  that  of 

second  tarsal  segment,  about  0.7  length  of  posterior  meta- 
tarsi. Southwestern  Arizona. 

8.  papaga  subsp.  ephysetos,  sp.  et  subsp.  nov. 

3.  Middle  metatarsi  inflated,  short,  length  less  than  twice  that  of 

second  tarsal  joint,  ca  0.45-0.50  the  length  of  posterior 
metatarsi.  Southeastern  Arizona. 

S.  papaga  subsp.  papaga,  sp.  et  subsp.  nov. 

4.  Head  subquadrate,  parallel-sided  behind  eyes,  subtruncate  be- 

hind, with  very  small  eyes  (eye-length  ca  1.4  the  ocellocu- 
lar  distance).  S.AV.  Canada  8.  borealis,  sp.  nov. 

4.  Head  convergent  behind  eyes,  the  eyes  protuberant,  the  dorsal 

outline  obtrapezoidal ; eye-length  1.8  or  more  the  ocellocu- 
lar  distance  5 

5.  Entirely  pale  testaceous  throughout ; plumose  vestiture  vestig- 

ial; eyes  and  ocelli  extremely  large  (eyes  ca  2.5,  ocelli  ca 
1.0  the  ocellocular  distance)  ; petiole  polished,  weakly 
punctured  dorsally ; mandibles  merely  with  a single  slight 
tooth  before  apex.  California  8.  ecarinata,  sp.  nov. 

^ This  name  was  published,  as  a nonien  nudum,  by  Bradley 
(1916)  ; it  is  here  validated  by  the  subgeneric  diagnosis  in  the  key 
to  genera  and  subgenera.  AA^ith  8.  clara  and  S.  fuscipes  the  group 
grades  into  Pkoiopsis. 
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5.  At  least  legs  and  antennae  snbfnscons;  plumose  rings  at  apex 

of  second,  third  and  fourth  abdominal  terga  quite  obvious ; 
eyes  and  ocelli  moderately  large  (eyes  1. 6-2.0,  ocelli  0.45- 
0.8  the  ocellocular  distance)  ; petiole  coarsely,  confluently 
punctured  above;  mandibles  usually  with  faint  indica- 
tion of  a third  (median)  tooth  6 

6.  Gaster  black  or  piceous,  except  for  petiole;  legs  and  antennae 

piceous  or  black;  plumose  bands  of  tergites  2-4  neither 
dense  nor  conspicuous;  eyes  1. 8-2.0  the  ocellocular  dis- 
tance ; ocelli  0.65-0.8  the  ocellocular  distance.  Arizona. 

S.  fuscipes,  sp.  nov. 

6.  Gaster  largely  ferruginous  varying  to  eastaneous;  legs  fer- 
ruginous to  piceous;  eyes  1.6-1. 9 the  ocellocular  distance; 
ocelli  0.45-0.7  the  ocellocular  distance  ...  S.  clara  (Cresson) 

Subgenus  Photopsis  Blake,  emend.  Schuster 


Key  to  Species  Groups 

1.  Posterior  coxae  armed  within  with  lobes,  teeth,  spines  or 
ridges  2 

1.  Posterior  coxae  unarmed,  normal  4 

2.  Mandibles  ventrally  strongly  excised  (PI.  IV:  6).  Group  of 

8.  baboquivari. 

2.  Mandibles  ventrally  weakly  excised  3 


3.  Head  triangular  behind  eyes;  hind  coxae  armed  with  a lobe. 
Group  of  8.  triangularis. 

Contains  8.  triangularis  (Blake)  only. 

3.  Head  rounded  behind  or  subquadrate ; hind  coxae  armed  with 

teeth.  Group  of  8.  ceyx. 

4.  Mandibles  with  dorsal  carina  suddenly  terminated  at  about  a 

third  from  base,  as  a distinct,  dentiform,  angulation;  felt 
lines  of  second  sternite  vestigial ; plumose  hairs  absent. 
Group  of  8.  jacala. 

Contains  only  8.  jacala,  sp.  nov.  Jacala,  Mexico. 

4.  Mandibles  with  dorsal  carina  complete  or  gradually  and  im- 

perceptibly becoming  lower  distally  (PL  V : 2,  VI:  4); 
plumose  hairs  always  distinct  5 

5.  Mandibles  ventrally  strongly  excised  and  armed,  the  subtend- 

ing tooth  large,  rounded  (not  a mere  angulation),  the  ex- 
cision deep,  rounded,  not  a mere  angular  notch  (PI. 

V:2)  6 

5.  Mandibles  ventrally  weakly  excised  and  armed,  the  subtending 
tooth  a mere  sharp  angulation  (acute,  rather  than  broad 
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and  rounded),  the  excision  a shallow  but  sharp  notch 

(PL  V:  1 and  PL  VI:  4)  7 

6.  Felt  lines  of  second  abdominal  sternite  elongate  (more  than 
0.2  the  length  of  those  of  tergite)  ; mandibles  not  dorsiven- 
trally  dilated,  the  dorsal  carina  becoming  obsolete  before 
reaching  inner  (third)  mandibnlar  tooth,  the  distal  por- 
tion of  mandibles  thus  strongly  oblique.  Group  of  S. 
anthophorae. 

6.  Felt  lines  of  second  sternite  absent  or  vestigial  (in  a few 

species  present  as  minute  tnfts  less  than  0.15  as  long  as 
those  of  tergites;  the  mandibles  then  with  dorsal  carinae 
always  complete;  PL  V:2).  Group  of  S.  orestes. 

7.  Felt  lines  of  second  sternite  retained  at  least  as  distinct,  small 

tnfts ; marginal  cell  on  costa  shorter  than  stigma  8 

7.  Felt  lines  of  second  sternite  totally  lacking;  anteroventral 

mesoplenral  regions  more  or  less  evenly  punctate  through- 
out; marginal  cell  along  costa  longer  than  stigma  (more 
than  1.25  length  of  stigma),  at  apex  more  or  less  narrowed 
or  snbacnminate ; oblique  mesoplenral  sulcus  extremely 
deep,  prominent  9 

8.  Mandibles  not  distinctly  dorsiventrally  dilated  (the  dorsal 

carina  becoming  obsolete  before  reaching  distal  one-sixth 
of  mandible,  not  attaining  inner  mandibular  tooth),  the 
mandibnlar  apices  therefore  distinctly  oblique ; clypens 
not  depressed,  not  forming  a distinct  basin  with  closed 
mandibles.  Group  of  8.  rustica. 

8.  Mandibles  distinctly  dorsiventrally  dilated,  the  mandibnlar 

carina  complete  and  sharp  thronghont  (the  carina  reaches 
apex  of  inner  tooth,  thus  giving  the  mandible  a vertical 
external  face  thronghont)  ; clypens  rather  strongly  de- 
pressed, forming  a basin  with  closed  mandibles.  Group 
of  S.  imperialis. 

9.  Mandibles  slender  (PL  V:  1),  the  dorsal  carina  ending  well  be- 

fore the  inner  mandibnlar  tooth  (distal  portions  of  man- 
dibles thus  strongly  oblique)  ; marginal  cell  elongate,  but 
snbtruncate  distally.  Group  of  S.  alhicincta. 

9.  Mandibles  broadly  dilated,  vertical  throughout,  the  dorsal 
carina  sharp  and  complete  (PL  VI:  4);  clypens  deeply 
depressed,  forming  a basin  with  closed  mandibles ; mar- 
ginal cell  acuminate  or  acute  distally;  vein  Ri  + 2 evenly 
arcuate.  Group  of  8.  edwardsii. 
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Group  of  S.  baboquivari 

1.  Inner  coxal  surface  with  a large,  prominent  obtuse  lobe ; bead 
sparsely,  minutely  punctate  2 

1.  Inner  coxal  faces  produced  as  a sharp  tubercle,  small  spiniform 

tooth,  or  variously  dentate  or  subdentate ; if  sublobate  the 
lobe  is  sharp  and  dentiform  at  the  apex ; if  with  integu- 
ment  under  felt  lines  piceous,  the  petiole  is  coarsely  punc- 
tured and  plumose-pubescent  at  apex  3 

2.  Vestiture  pigmented  yellow  or  golden  on  most  of  dorsum,  quite 

dense ; legs  relatively  pale.  California. 

S.  luiseno,  sp.  nov. 

2.  Vestiture  rather  sparse,  white;  middle  and  posterior  femora 

and  integument  under  felt  lines  piceous ; plumose  hair 
totally  lacking ; ventral  felt  lines  present  as  distinct  tufts ; 
marginal  cell  on  costa  1. 1-1. 2 length  of  stigma.  Texas. 

S.  ordae,  sp.  nov. 

3.  Gaster  black  or  juceous,  at  least  under  felt  lines ; at  least  seg- 

ment two  of  abdomen  with  a distinct  apical  plumose  band ; 
petiole  with  rather  close  and  coarse  puncturation,  at  apex 
with  a plumose  band ; coxae  armed  with  spiniform  or 
tubereuliform  teeth,  situated  at  or  proximad  of  middle ; 
marginal  cell  mostly  1.3-1 .4  length  of  stigma  on  costal 
margin;  legs  more  or  less  fuscous  4 

3.  Gaster  ferruginous,  not  darker  under  felt  lines ; plumose  vesti- 

ture obsolete  or  absent,  none  at  apex  of  petiole ; posterior 
coxae  with  low,  elongate,  carinate-tuberculate  ridges  or 
teeth,  somewhat  sublobate,  situated  distad  of  middle  of 
coxae;  marginal  cell  along  costa  0.9-1. 2 as  long  as  stig- 
ma   5 

4.  Felt  lines  of  second  abdominal  sternite  distinct,  dense  tufts; 

coxal  teeth  distinctly  proximad  of  middle,  erect,  sharp, 
spiniform,  rather  small ; antennae  fuscous ; gaster  largely 
ferruginous  to  castaueous,  the  second  tergite  not  entirely 

black.  Kansas  S.  spinifera,  sp.  nov. 

4.  Felt  lines  of  second  abdominal  sternite  absent;  second  sternite 
virtually  impunctate,  highly  polished ; coxal  teeth  sub- 
median, low,  slightly  elongate,  tubereuliform  ridges  or 
teeth;  antennae  yellow,  not  darker  than  head  or  alitrimk; 
gaster,  at  least  dorsally,  largely  or  entirely  black  or  pic- 
eous. Arizona  1^.  scudderi,  sp.  nov 
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5.  Eyes  small,  little  protruding  from  sides  of  head  (the  head  ap- 
pearing transversely  rectangnlar) , the  eye-length  1.5-1.75 
the  ocelloenlar  distance ; ocelli  small,  length  ca  0.5  the 
ocellocnlar  distance ; coxal  teeth  sharp,  large,  dentiform ; 
antennae,  legs  and  abdomen  from  apex  of  second  segment 
on  blackish ; mesoscntnm  polished,  distantly  and  finely 
punctured;  wings  strongly,  irregularly  clouded  distally. 
South  Dakota;  Minnesota  8.  dentifera,  sp.  nov. 

5.  Eyes  large,  hemispherical,  protruding  prominentl}^  from  sides 

of  head  (the  head  obtrapezoidal  in  dorsal  profile)  ; eye- 
length  2. 0-2. 4 the  ocellocnlar  distance  (PL  IV ; 5-6)  ; ocelli 
large,  their  length  0.7-0. 8 the  ocellocnlar  distance ; ab- 
domen uniformly  testaceo-ferruginous ; legs  and  antennae 
pale  or  subfuscous ; mesoscutum  strongly  punctured 6 

6.  Felt  lines  of  second  sternite  dense  tufts  (PI.  IV : 6)  ; second 

sternite  polished,  distantly  and  weakly  punctured;  petiole 
shining,  obscurely  and  shallowly  punctured  (PI.  IV : 6)  ; 
apices  of  fore-wings  subhyaline,  not  conspicuously 
clouded;  antennae  at  most  subfuscous.  Arizona. 

8.  baboquivari,  sp.  nov. 

6.  Felt  lines  of  second  sternite  totally  lacking;  sternite  distinctly, 
rather  closely  punctured ; petiole  coarsely,  distinctly,  con- 
tiguo-conflnently  punctured ; apices  of  fore- wings  dis- 
tinctly infuscated,  the  infuscation  continuous  with  that 
of  the  cloud  opposite  the  stigma.  Texas ; Kansas ; Mexico. 

8.  clanaus  (Blake) 

Group  of  8.  ceyx 

1.  Stigma  only  0.5-0. 6 as  long  as  the  very  elongate  marginal  cell, 
measured  along  costa ; mesosternum  coarsely,  rugosely 
punctate  (like  swollen  portions  of  mesopleura),  the  an- 
teroventral  areas  also  more  or  less  rugose-punctate ; gaster 
rather  densely  pubescent,  segments  2-7  all  with  dense 
apical  bands  of  fine,  setigerous  punctulations,  causing 
those  regions  to  appear  dull ; mandibles  oblique  and  slen- 
der distally,  the  dorsal  carinae  incomplete ; head  rounded 
behind  2 

1.  Stigma  large,  1. 1-1.3  as  long  as  marginal  cell  along  costa; 

mesosternum  and  broad  anteroventral  mesopleural  regions 
highly  polished,  impunctate  and  glabrous ; gaster  sparsely 
pubescent,  with  few,  distant  punctulations,  polished  both 
dorsally  and  ventrally;  felt  lines  of  second  sternite  dis- 
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tinct  or  obsolete  tufts ; gaster  concolorous,  not  darker  un- 
der felt  lines;  head  parallel  or  snbparallel  behind  eyes, 

more  or  less  (juadrate  3 

2.  Felt  lines  of  second  sternite  absent;  gaster  concolorous,  not 
darker  under  felt  lines ; petiole  weakly  punctate ; pos- 
terior coxae  largely  coarsely  punctured  and  hirsute,  the 
lobe-like  processes  obscured ; ventral  mandibular  tooth 
moderate  8.  arenicola,  sp.  nov. 

2.  Felt  lines  of  second  sternite  present  as  minute,  dense  tufts ; 

gaster  castaneous  or  piceous  (at  least  under  felt  lines)  ; 
petiole  coarsely  and  subcontluently  punctured ; posterior 
coxae  largely  impunctate,  nitid  and  polished;  ventral 
mandibular  tooth  minute  8.  tuberculifera,  sp.  nov. 

3.  Mandibles  distinctly  dorsiventrally  dilated,  the  dorsal  carina 

sharp,  blade-like  to  mandibular  apex,  the  distal  third  of 
mandible  only  slightly  oblicpie,  almost  vertical;  clypeus 
rather  strongly  depressed,  forming  a low  clypeal  basin, 
its  anterior  margin  below  the  point  at  which  the  dorsal 

margins  of  the  mandibles  overlap  8.  ceyx  (Fox) 

8.  hlakei  (Fox)  belongs  in  this  complex;  it  may  be  identical 
with  either  8.  ceyx  or  8.  ceyxoides.  If  the  type  survived  the  1906 
disaster,  it  should  be  possible  to  verify  its  position  in  the  future. 

3.  Mandibles  not  dorsiventrally  dilated  distally,  the  dorsal  carina 
lost  before  base  of  inner  tooth,  the  distal  fourth  of  the 
mandibles  thus  strongly  oblique  and  not  vertical;  clypeus 
scarcely  depressed,  the  anterior  margin  visible  above  the 
point  where  the  dorsal  rims  of  the  mandibles  cross.  Ari- 
zona   8.  ceyxoides,  sp.  nov. 

Group  of  8.  antJwphorae 

1.  Marginal  cell  on  costa  short  (less  than  0.65  length  of  stigma)  ; 

small,  testaceous  or  subtestaceous  species,  with  parapsidal 
furrows  weak  or  absent  anteriorly.  See  Group  of  8.  hy- 
alina.^ 

1.  Marginal  cell  elongate,  its  length  on  costa  0.9-1.25  length  of 
stigma;  larger  forms,  generally  with  the  gaster  more  or 
less  piceous  or  castaneous,  at  least  locally,  and  with  pos- 

^ The  two  groups  of  8.  hyalina  and  8.  pallida  go  into  Ashmead’s 
Micromufilla  (established  as  a genus;  here  reluctantly  retained 
for  the  species  with  incomplete  parapsidal  furrows,  as  a subgenus). 
It  may  prove  necessary  to  sink  Micromniilla  as  an  outright  syno- 
nym of  Phot  apsis. 
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terior  femora  (at  least)  more  or  less  fuscous  (or  size  very 

small)  2 

2.  Plumose  hairs  absent  or  virtually  so ; small  forms,  less  than 
5 mm  long ; parapsidal  furrows  weak  or  absent  anteriorly. 
See  Group  of  S.  pallida.^ 

2.  Plumose  hairs  dense,  at  least  at  apices  of  abdominal  segments 

2-4;  parapsidal  furrows  deep  and  complete  3 

3.  Petiole  short  and  broad,  virtually  sessile ; vestiture  of  abdomen 

golden  or  fiery  red;  scape  and  flagellum  testaceous;  body 
entirely  testaceous ; apex  of  marginal  cell  shortly  trun- 
cate, the  marginal  cell  on  costa  subequal  to  stigma. 

8.  anthophorae  (Ashmead) 

3.  Petiole  slender,  narrow,  nodose,  coarsely  and  confluently  to 

reticulately  punctured ; vestiture  white  throughout  4 

4.  Length  of  posterior  ocelli  equal  to  distance  from  eyes ; interocel- 

lar  distance  1.4— 1.6  the  distance  between  ocelli  and  eyes. 

8.  helicaon  subsp.  lingulatus  (Viereck) 

4.  Length  of  posterior  ocelli  0.6-0.95  the  ocellocular  distance  (if 

0.85-0.95  the  ocellocular  distance,  then  the  interocellar 
distance  subequal  to  the  ocellocular  distance)  ; interocellar 
distance  0. 9-1.1  the  ocellocular  distance  5 

5.  Oblique  mesopleural  sulcus  shallow,  obscure,  punctured  shal- 

lowly and  irregularly;  area  anteroventral  of  sulcus  shal- 
lowly punctured  and  punctulate,  dull ; marginal  cell  acute 
distally;  eyes  2. 2-2.4  as  long  as  ocellocular  distance  6 

5.  Mesopleural  sulcus  sharp,  deep,  nitid  and  glabrous,  with  the 

region  anteroventral  to  it  also  shining  and  nearly  im- 
punctate ; marginal  cell  subtruncate  at  apex;  eyes  1. 6-2.0 
the  length  of  ocellocular  distance  7 

6.  Abdomen  piceous  or  black,  except  for  petiole.  Arizona  to  Mex- 

ico   8.  facilis  subsp.  facilis  (Cameron) 

{=  Mutilla  huhbardii  Fox) 

6.  Abdomen  ferruginous  and  castaneous  red,  piceous  only  under 

felt  lines;  plumose  rings  and  vestiture  of  abdomen  dense 
and  longer.  Texas. 

8.  facilis  subsp.  rubriventris,  subsp.  nov. 

7.  Gaster  black  to  piceous  throughout,  except  for  petiole ; legs 

and  antennae  piceous  to  black;  eyes  1. 8-2.0  as  long  as 

ocellocular  distance.  Arizona  8.  fuscipes,  sp.  nov. 

7.  Gaster  largely  ferruginous,  varying  in  part  to  castaneous;  legs 
ferruginous  to  piceous;  eyes  1.6-1. 9 the  ocellocular  dis- 
tance   8 
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8.  Segments  2-5  with  thin  or  vestigial  plumose  fringes.  Colorado 

to  Wyoming  and  Idaho S.  clara  subsp.  clara  (Cresson) 

8.  Segments  2-5  with  dense,  prominent,  white  plumose  fringes. 

Montana S.  clara  subsp.  cleomella,  subsp.  nov. 

S.  clara  and  f uscipes  have  both  been  keyed  out  under  Physetap- 
sis  as  well,  since  they  form  a transition  to  that  subgenus. 

Group  of  S.  orestes 

1.  Clypeus  hidden  anteriorly  by  a dense  brush  of  golden,  stiff, 
anteriorly  directed  setae,  forming  distinct  ''whiskers” 
(PI.  V:  2)  ; gaster  at  most  castaneous,  darker  than  the 
stramineous  head,  thorax  and  appendages;  ocellar  area 
concolorous ; clypeus  subtuberculate  basally ; epaulets  very 
prominent ; felt  lines  lacking  on  sternite.  Arizona ; Cali- 
fornia   8.  militaris,  sp.  nov. 

1.  Clypeus  only  with  very  sparse,  inconspicuous  hairs,  not  ob- 

scured anteriorly ; clypeus  flat  basally ; epaulets  less  prom- 
inent   2 

2.  Dorsal  mandibular  carina  delicate  distal ly,  the  distal  third  of 

mandible  strongly  oblique,  not  vertical  like  basal  half ; 
clypeal  basin  virtually  undeveloped,  the  anterior  clypeal 
lobe  scarcely  depressed;  distal  third  of  mandible  not  di- 
lated, not  wider  than  at  excision ; felt  lines  of  sternite 
lacking  3 

2.  Dorsal  mandibular  carina  sharp,  somewhat  blade-like  to  apex 

of  inner  mandibular  tooth,  the  distal  third  of  mandible 
little  oblique ; clypeal  basin  more  or  less  distinct,  the  an- 
terior clypeal  lobe  depressed  at  least  slightly  below  edge 
of  mandibular  rims;  distal  third  of  mandible  frequently 
distinctly  dilated  and  wider  than  at  excision  5 

3.  Antennae  fuscous;  legs  concolorous;  humeri  of  prothorax  con- 

colorous ; eyes  small ; ocelli  small,  length  ca  0.8-0. 9 ocel- 
loeular  distance ; tergite  2 at  apex  with  a weak  plumose 
band  8.  piceogaster,  sp.  nov. 

3.  Antennae  and  legs  stramineous,  paler  than  body;  humeri  usu- 

ally darker;  eyes  larger,  their  length  2. 7-3. 3 the  ocellocu- 
lar  distance;  ocelli  ca  1.0-1. 2 the  ocellocular  distance; 
tergite  2 at  apex  with  a dense,  white  plumose  band  4 

4.  Prothorax  (at  least  on  humeral  corners)  piceous  to  blackish; 

gaster  black  to  piceous,  the  apical  segments  castaneous; 
eyes  larger,  their  length  3. 0-3. 3 the  ocellocular  distance. 

8.  pallidipes  subsp.  pallidipes,  sp.  et  subsp.  nov. 
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4.  Prothorax  concolorous  or  virtnally  so;  gaster  with  second  ter- 

gite  castaneous,  never  black;  eyes  smaller,  2. 7-2. 9 the 
ocellocular  distance. 

S.  pallidipes  snbsp.  gila,  sp.  et  snbsp.  nov. 

5.  Head,  thorax  and  first  segment  of  abdomen  castaneous,  the 

gaster  black ; legs  and  antennae  pallid ; mandibles  strongly 
contorted,  strongly  dilated ; petiole  strongly  punctate 
{teste  Fox)  ; sides  of  clypeal  lobe  less  than  half  the  length 
of  the  broadly  truncate  apex;  ca  18  mm  long. 

S.  nigriventris  (Fox) 

5.  Head  and  thorax  ferruginous  to  testaceous ; distal  portions  of 

mandibles  not  strongly  decurved  or  contorted ; oblique 
sides  of  clypeal  lobe  nearly  or  quite  as  long  as  width  of 
anterior  truncation;  6-15  mm  6 

6.  Second  abdominal  segment  not  at  all  darker  under  felt  lines, 

the  gaster  strictly  unicolorous,  concolorous  with  head  and 
thorax;  marginal  cell  along  costa  varying  from  0. 5-1.0  as 
long  as  stigma ; clypeus  not  at  all  tuberculate  basally,  flat ; 
plumose  hair  obsolete,  at  most  a thin  fringe  at  apex  of 
tergite  two  of  abdomen  7 

6.  Second  segment  of  abdomen  always  castaneous  to  piceous  (at 

least  under  the  felt  lines)  ; marginal  cell  along  costa  sub- 
equal in  length  to  stigma,  distally  often  acute ; petiole 
coarsely,  closely  and  deeply  punctured  12 

7.  Petiole  slender,  strongly  dorsally  convex,  coarsely,  closely, 

deeply,  contiguously  punctured  over  its  entire  area;  felt 
lines  of  second  sternite  lacking;  legs  concolorous;  anten- 
nae slightly  subfuscous-ferruginous.  California. 

S.  indig ens  ( Baker  )^ 

7.  Petiole  somewhat  flattened,  less  nodose,  with  distant,  shallow, 

ill-defined  punctures,  with  more  or  less  polished  and  broad 
intervals  8 

8.  Second  sternite  of  abdomen  tumid  basally,  protuberant,  strongly 

carinate  on  the  tumidity;  antennae  and  legs  stramineous, 
pale ; vestiture  sparse,  but  very  shaggy,  of  elongate  hairs ; 
ocelli  large,  length  equal  to  ocellocular  distance ; second 
sternite  with  tuft-like  felt  lines.  Arizona. 

8.  parkeri,  sp.  nov. 

^ The  form  of  the  petiole  strongly  suggests  such  species  as  8. 
purissima  and  8.  salmani.  8\  salmani  Mickel  is  probably  not  spe- 
cifically distinct  from  this  species,  representing  a subspecies  with 
the  second  segment  piceous  under  the  felt  lines. 
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8.  Second  steriiite  flat  or  nearly  so  basally,  not  or  obscurely  carinate ; 

antennae  fuscous  or  snbfnscons ; legs  concolorons  with  the 
ferruginous  body,  never  stramineous ; vestiture  equally 
sparse,  but  very  short;  second  sternite  with  no,  or  only  a 
vestigial  plumose  fringe  9 

9.  Ocelli  large : length  subequal  to  ocellocular  distance,  or  greater. 

10 

9.  Ocelli  small:  length  distinctly  less  than  ocellocular  distance; 

marginal  cell  ca  0.75-1.0  length  of  stigma,  measured  on 
costa;  basal  propodeal  areas  usually  narrow,  3-4  reticu- 
lations in  length ; vestiture  of  vertex  and  alitrunk  more 
or  less  yellow  to  fuscous  11 

10.  Marginal  cell  on  costa  very  short : not  more  than  0.5  length 

of  stigma,  truncate;  cell  Rg  scarcely  longer  than  high, 
(quadrangular ; scutellum  polished,  obsoletely  punctulate ; 
propodeum  shallowly,  rather  weakly  reticulate,  the  basal 
areas  broad,  not  more  than  twice  as  long  as  wide ; felt 
lines  of  second  sternite  distinct  tufts.  Baja  California, 
Mexico  8.  abbreviata,  sp.  nov. 

10.  Marginal  cell  larger  and  longer,  at  least  0.8  as  long  as  stigma, 

on  costa ; cell  Rg  rectangulate,  elongate ; scutellum 
coarsely,  confluently  punctate ; propodeum  deeply  and 
sharply  reticulate,  the  basal  areas  2.5-4  times  as  long  as 
wide.  Arizona  to  California 8.  ferruginopsis,  sp.  nov. 

11.  Felt  lines  of  second  sternite  absent  or  essentially  so;  stigma 

1.25-1.5  as  long  as  marginal  cell  on  costa,  1.1-1. 2 as  long 
as  cell  Rg ; lateral  q^ronotal  faces  nearly  smooth,  anteriorly 
rounded  8.  msignis  (Baker) 

11.  Felt  lines  of  second  sternite  distinct  tufts;  stigma  1.0  as  long 

as  marginal  cell  on  costa,  0. 9-1.0  as  long  as  cell  Rg;  lateral 
pronotal  faces  striolate-rugose,  anteriorly  sharply  defined 

by  a carinule  8.  ferruginea  (Blake) 

It  is  possible  that  8.  insignis  (Baker),  as  well  as  the  three  pre- 
ceding species  here  described,  may  prove  to  be  mere  subspecies  of  a 
polymorphic  8.  ferruginea. 

12.  Second  abdominal  sternite  with  obvious,  tuft-like  felt  lines; 

clypeus  subtruncate  basally;  antennae  subfuscous;  pro- 
podeum with  virtually  the  entire  lateral  faces  areolate- 

reticulate  13 

12.  Second  sternite  with  felt  lines  absent  (at  most  req:)resented  by 
a dozen  or  so  fine,  obscure  hairs,  between  which  the 
integument  is  freely  visible)  14 
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13.  Gaster  totally  piceons-black ; mesosternum  virtually  impunc- 
tate ; middle  and  hind  femora  infiiscated  distally ; clypeus 
scarcely  depressed  below  mandibular  rim.  New  Mexico. 

S.  neomexicana,  sp.  nov. 

13.  Gaster  concolorous  with  the  ferruginous  head  and  alitrunk,  ex- 

cept for  the  felt  line  areas,  which  are  black;  mesosternum 
punctate ; femora  concolorous  with  the  rest  of  the  stramin- 
eous legs ; clypeus  strongly  depressed  below  the  mandibular 
rims  S.  similis,  sp.  nov. 

14.  Gaster  and  humeral  angles  of  prothorax  black  or  piceous ; eyes 

and  ocelli  very  large,  the  eyes  3-3.3  as  long  as  ocellocular 
distance,  the  ocelli  1.0-1. 2 the  ocellocular  distance.  Baja 
California,  Mexico  8.  purissima,  sp.  nov. 

14.  Humeral  angles  not  black;  gaster  castaneous  or  ferruginous 

(except  for  the  darker  felt-line  region)  ; eyes  and  ocelli 

smaller,  the  length  of  the  eyes  from  1.7-2. 4 the  ocellocular 
distance ; ocelli  scarcely  as  long  as  ocellocular  distance 15 

15.  Legs  yellow-stramineous,  distinctly  paler  than  body;  wings 

subhyaline ; antennae  concolorous  to  subfuscous ; eye- 
length  1.8-2. 4 the  ocellocular  distance ; clypeus  usually 
subtuberculate  basally  16 

15.  Legs  concolorous,  testaceo-ferruginous ; antennae  distinctly 

fuscous ; posterior  clypeal  margin  not  at  all  tuberculate, 
flat ; wings  subfuscous,  irregularly  clouded  over  their 
larger  area;  eyes  1.7-1. 9 the  ocellocular  distance  17 

16.  Eye-length  2.35-2.4  the  ocellocular  distance;  clypeus  not  at  all 

tuberculate  basally ; antennae  stramineous-ferruginous ; 
stigma  distinctly  shorter  than  marginal  cell  on  costa ; sides 
of  prothorax  strongly  rugose-punctate ; propodeum 
coarsely  reticulate.  California. 

8.  salmani  subsp.  fresnoensis,  subsp.  nov. 

16.  Eye-length  1.8-2. 3 the  ocellocular  distance;  clypeus  obscurely 

to  distinctly  subtuberculate  basally;  sides  of  prothorax 

weakly  sculptured  8.  of^estes  (Fox) 

In  my  opinion  8.  pedatus  Baker,  8.  mgenuus  Baker,  8.  uniformis 
Baker,  and  8.  pattersonae  Melander  all  are  conspecific  with  8. 
Orestes,  hence  to  be  regarded  as  synonyms. 

17.  Propodeum  Avith  reticulations  of  posterior  face  carried  over 

to  the  lateral  face,  the  two  rounded  into  each  other  and 
the  upper  parts  of  the  lateral  propodeal  faces  not  totally 
devoid  of  sculpture ; felt  lines  of  second  sternite  vestigial ; 
clypeal  basin  very  shallow.  California. 

8.  salmani  subsp.  salmani  (Mickel) 
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17.  Propodeum  with  the  reticulations  of  the  posterior  face  not 
carried  over  onto  the  lateral  faces  (except  on  the  lower, 
posterior  half),  the  upper  halves  of  the  lateral  propodeal 
faces  impunctate,  sharply  separated  by  a ridge  from  the 
posterior  reticulate  face ; felt  lines  of  second  sternite 
totally  lacking ; clypeal  basin  more  deeply  excavated. 

Oregon S.  salmani  snbsp.  oregana,  snbsp.  nov. 

8.  salmani  (and  the  two  subspecies  here  recognized,  oregana  and 
fresnoensis)  may  well  prove  to  be  conspecific  with  the  earlier  8. 
indig 6718  (Baker),  This  complex,  as  well  as  the  8.  ferr7iginea  com- 
plex, are  among  the  most  difficult  and  polymorphic  in  the  snbgenns, 
necessitating,  eventually,  perhaps  a much  more  conservative  treat- 
ment. However,  careful  study  may  show  that  there  has  been  de- 
velopment of  even  more  local  subspecies  than  here  admitted. 

Group  of  8.  rustica 

8pecies  concepts  in  this  complex  are  still  very  poorly  defined ; 
the  following  key  can  be  regarded  as  very  tentative  only. 

1.  Mandibles  horizontally  dilated  distally  and  4-dentate;  head 
s(piare  behind ; pygidinm  grannlose. 

8.  tetracuspis,  sp.  nov. 

1.  Mandibles  not  dilated  distally,  3-dentate  (PL  VII : 4)  ; pygidinm 

polished  or  obscurely  grannlose  2 

2.  Gaster  largely  or  completely  black  or  piceons;  vestiture  white 

throughout;  ventral  mandibnlar  tooth  moderate  in  size  . 3 

2.  Gaster  uniformly  ferruginous  or  testaceous,  at  most  locally 

castaneons  (at  least  second  segment  ferruginous)  ; ventral 
mandibular  tooth  vestigial  (PI.  VII;  4)  5 

3.  Alitrniik  and  head  piceons  to  black,  the  whole  body  reddish- 

black;  wings  yellowish  8.  mendica  (Blake) 

3.  Alitrnnk  and  head  ferruginous ; wings  hyaline  or  snbhyaline  . 4 

4.  Head  concolorons,  ferruginous;  legs  and  antennae  ferruginous; 

felt  lines  of  second  sternite  distinct  8.  pi  lit  o (Fox) 

8.  palamedes  (Fox)  is  a synonym. 

4.  Head  piceons,  darker  than  alitrnnk ; antennae  and  legs  fuscous ; 

felt  lines  vestigial  See  8.  iiokoniis  (Blake) 

5.  Alitrnnk  more  or  less  piceons  to  blackish  in  color;  abdomen  and 

dorsum  of  thorax  with  long,  rather  dense,  silky,  orange- 
yellow  to  red  vestiture ; legs  piceons  or  black  6 

5.  Thorax  ferruginous  throughout ; vestiture  yellowish  or  white  . . 8 

6.  Vestiture  reddish;  abdomen  castaneons;  scape  and  pedicel 

testaceous  See  S.  amthophorae  (Ashmead) 
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6.  Vestiture  yellowish  to  orange-yellow  7 

7.  Ocelli  large;  wings  persistent.  California. 

S.  riistica  snbsp.  ocellaria,  snbsp.  nov. 

7.  Ocelli  small;  insect  persistently  chewing  off  the  wings. 

S.  rustica  snbsp.  rustica  (Blake) 

8.  Petiole  as  broad  as  or  broader  than  long,  broadly  sessile ; mar- 

ginal cell  on  costa  short,  ca  0.5-0. 6 the  length  of  the  large 
stigma ; head  square  behind ; 6-7  mm  long  9 

8.  Petiole  nodose  to  subsessile,  more  slender,  elongate;  marginal 

cell  on  costa  as  long  as  or  longer  than  stigma  10 

9.  Legs  and  antennae  pale.  Texas  to  Kansas. 

S.  noctivaga  snbsp.  noctivaga  (Melander) 

9.  Legs  and  antennae  and  gaster  slightly  to  distinctly  castaneons 

to  fnscons.  Arizona. 

S.  noctivaga  snbsp.  infuscata,  snbsp.  nov. 

10.  Felt  lines  of  second  sternite  elongate,  0.3-0. 5 the  length  of  those 

of  the  tergite ; plumose  hair  virtually  absent ; vestiture  pale 
thronghont ; small  species,  6-12  mm  long 11 

10.  Pelt  lines  of  second  sternite  short  tufts,  less  than  0.2  the  length 

of  dorsal  felt  lines ; plumose  hair  moderately  well-de- 
veloped; never  castaneons  under  felt  lines,  or  on  distal 
segments ; 10-15  mm  long  13 

11.  Body  uniformly  testaceous;  legs  and  antennae  concolorous; 

head  subtriangularly  narrowed  behind  the  eyes ; ocelli 
subequal  to  ocellocular  distance,  considerably  less  than 
the  interocellar  distance ; head  rather  distantly,  coarsely 
punctured ; lateral  pronotal  faces  irregularly  rugose ; not 
distinctly  piceous  or  castaneons  under  felt  lines ; mandibu- 
lar ventral  tooth  virtually  obsolete,  the  dorsal  carina 
gradually  disappearing  dorsally  (PI.  VII:  4).  Kansas. 

See  S.  juxta  (Blake) 

11.  Segments  3-7  of  abdomen  and  legs,  more  or  less  fuscous;  felt 

lines  of  second  sternite  ca  0.5  length  of  those  of  tergite. 
Texas  to  Arizona  to  N.  Dakota  12 

12.  Head  strongly  triangular-rounded  behind.  Arizona. 

8.  pinalea  snbsp.  pinalea,  sp.  et  snbsp.  nov. 

12.  Head  rounded-obtrapezoidal  behind.  Texas  to  N.  Dakota. 

S.  pinalea  snbsp.  texanella,  sp.  et  snbsp.  nov. 

13.  Head  coarsely  punctured ; mandibles  with  dorsal  ridge  anguli- 

form-produced  about  half-way  between  base  and  apex,  the 
dorsal  carina  suddenly  becoming  obsolete. 

S.  angulifera,  sp.  nov. 

13.  Head  weakly  and  distantly  punctured;  mandibular  carina  be- 
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coming  gradually  obsolete,  the  dorsal  earina  not  produced 

angularly  l-i 

14.  Head  triangular  behind;  small  species;  vestiture  white.  Baja 
California,  Mexico  S.  subtriangularis,  sp.  iiov. 

14.  Head  obtrapezoidal-rounded  to  square  behind;  vestiture  more 

or  less  yellowish  or  golden  in  color.  Oregon  to  Cali- 
fornia   15 

15.  Ocelli  large:  ocellocular  distance  ca  1.5  the  ocellar  length; 

head  obtrapezoidal  behind  eyes ; middle  and  hind  femora 
slightly  castaneous;  mesopleura  with  swollen  area  puuc- 
tate-foveate,  the  punctures  extending  to  posterior  edge  of 

mesopleural  margin  S.  nehulosa  (Blake) 

15.  Ocelli  small : the  ocellocular  distance  ca  2. 1-2. 2 the  ocellar 
length ; head  subquadrate  behind  the  eyes,  subparallel  for 
a short  distance  behind  eyes;  middle  and  hind  femora 
rufotestaceous ; mesopleura  with  swollen  area  with  a few 
coarse  hexagonal  punctures,  otherwise  smooth  and  im- 
punctate  S.  unicolor  (Cressou) 


Group  of  imperiaJis 

1.  Integument  entirely  testaceous  to  ferruginous,  with  entirely  or 
largely  white  vestiture ; wings  at  most  with  a weak  cloud 
below  stigma.  (Parapsidal  furrows  weak  anteriorly). 

See  8.  pateli,  sp.  nov. 

1.  Integument  largely  or  entirely  black  on  head  and  thorax;  legs 

and  antennae  black;  gaster  (except  for  segments  1-2) 
orange  or  brownish,  with  golden  to  orange  vestitnre ; 
petiole  nodose,  coarsely  punctured ; wings  infuscated  at 
least  on  distal  halves.  (Parapsidal  furrows  complete, 
deep)  2 

2.  Second  and  following  abdominal  segments  orange,  the  second 

with  largely  orange  vestiture ; mesonotum  ( and  often 
l)ronotum  dorsally)  deeply  ferruginous;  head  obtrapezoi- 
dal, short  and  contracted  behind  eyes,  the  temples  not 
full ; wings  subhyaliiie  basally ; hypopygium  narrow,  dis- 
tinctly convex  8.  iniperialis  (Blake) 

2.  Second  segment,  like  petiole  and  head  and  thorax,  black  or  black- 

ish ; thorax  entirely  black ; head  quadrate,  long  and  parallel 
behind  eyes,  full  in  temples;  hypopygium  flat  to  slightly 
convex,  rather  broad  3 

3.  Wings  uniformly  deep  fuscous;  ocelli  small,  the  ocellocular  dis- 

tance 1.55-1.7  the  posterior  ocellar  length ; second  ab- 
dominal tergite  (except  for  basal  margin)  orange  pubes- 
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cent,  the  vertex,  pro-  and  mesonotum  usually  similarly 
pubescent.  Texas  to  Kansas  and  Colorado. 

S.  imperialif ormis  subsp.  imperialiformis  (Viereck) 
3.  Wings  hyaline  basally,  strongly  fuscous  below  stigma  and  sub- 
fuscous  distally;  ocelli  large,  the  ocellocular  distance  1.0- 
1.4  the  posterior  ocellar  length;  second  tergite  (except 
distal  margin)  silvery  pubescent;  vertex  and  pronotum 
always  silvery  pubescent.  Arizona  to  Washington. 

H.  imperialiformis  subsp.  maricopae,  subsp.  nov. 

Group  of  alhicmcta 

This  is  one  of  the  very  difficult  and  polymorphic  complexes ' 
the  following  key  is  frankly  tentative. 

1.  Clypeus  carinate  at  base,  sometimes  delicately  so,  or  gibbous^ 
(PI.  V:l);  petiole  distantly  punctured,  at  least  along 
midline,  with  a sparse  or  no  distal  plumose  band;  legs 
rarely,  gaster  never  blackish.  {S.  helica ori-carinata  com- 


plex)   2 

1.  Clypeus  flat  at  base,  without  trace  of  a carina  6 


2.  Scutellum  with  a sharp,  longitudinal  median  ridge ; clypeus 
basally  strongly  gibbous,  but  not  carinate;  cell  Rs  three 
times  as  long  as  high ; eyes  enormous,  encroaching  on  frons 
(bead  width  2.4  the  minimal  interocular  distance)  ; dis- 
tance betAveen  ocelli  1.5  the  ocellocular  distance.  Southern 
Baja  California,  Mexico 8.  carinata,  sp.  nov. 

2.  Scutellum  not  carinate,  punctured  throughout;  clypeus  more 

weakly  conA^ex  at  base  (PI.  V:  1),  the  convexity  slightly 
to  distinctly  carinate  at  base  usually 3 

3.  Head  strongly  castaneo-piceous ; legs  and  antennae  paler  than 

body;  eyes  large,  the  head  width  2.4-2. 5 the  interocular 
distance;  interocellar  distance  1.5-1. 7 the  ocellocular  dis- 
tance ; clypeus  at  base  merely  convex,  not  carinate. 
Coahiiila,  Mexico. 

8.  helicaon  subsp.  coahuilae,  subsp.  nov. 

3.  Head  not  or  little  darker  than  alitrunk;  eyes  smaller,  their 

length  2. 0-2. 2 their  frontal  distance  apart;  interocellar 
distance  1.05-1.3  the  ocellocular  distance;  clypeal  con- 
vexity ridged  at  base  (PL  V:  1)  4 

4.  Legs  and  antennae  deeply  fuscous ; petiole  rather  slender,  weakly 

]Aunct  ur  ed . C ali  f or  nia . 

/S',  helicaon  subsp.  lingulaius  (Viereck) 

{ = Photopsis  lingulaius  Viereck) 
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4.  Legs  and  antennae  stramineous,  testaceous  or  concolorous  with 

body  5 

5.  Petiole  moderately  stout  (ratio  between  minimal  subbasal  width 

and  distal  width-length  ca  2.5 : 5.0 : 9.0) , i.e.,  basal  width 
more  than  0.25  length  and  distal  width  more  than  0.5  the 
length  of  petiole ; clypeiis  basally  usually  distinctly  elevated 
and  ridged  (PI.  V:  1)  8.  helicaon  subsp.  helicaon  (Fox) 

5.  Petiole  extremely  slender  and  attenuate  (ratio  between  minimal 

anterior  width  and  distal  width-length  ca  1.6:  3.5:  8),  he., 
basal  width  less  than  0.25,  and  distal  width  less  than  0.5 
the  length  of  petiole ; puncturation  of  petiole  always  very 
shallow  and  distant,  except  laterally ; clypeus  basally 
weakly  elevated,  delicately  carinulate.  Arizona. 

8.  helicaon  subsp.  diegueno,  subsp.  nov. 

6.  Marginal  cell  acuminate,  very  elongate,  narrow ; eyes  and  ocelli 

extremely  large ; interocellar  distance  slightly  to  much 
greater  than  ocellocular  distance ; mesopleura  more  or  less 
strongly,  obliquely,  undulately  ridged;  plumose  fringes 
conspicuous ; stigma  blackish ; petiole  coarsely,  closely 
punctured;  legs  and  antennae  fuscous  7 

6.  Marginal  cell  at  apex  narrowly  rounded-truncate ; eyes  and 

ocelli  smaller,  the  interocellar  distance  slightly  less  than 
ocellocular  distance,  the  ocellar  triangle  concolorous ; 
mesopleura  without  trace  of  a sinuous,  undulate  oblique 
ridge ; petiole  shallowly,  obscurely  punctured,  polished ; 
plumose  fringes  vestigial  (limited  to  tergites  2-3  of  ab- 
domen) ; head  relatively  long  behind  eyes,  triangularly 
narrowed  11 

7.  Mesoscutum  yellowish  to  fuscous-golden  pubescent;  gaster 

blackish.  Arizona  8 

7.  Mesoscutum  white  pubescent,  like  rest  of  body;  gaster  not 

blackish,  at  most  the  distal  tergites  somewhat  darker,  and 
the  second  tergite  darker  under  felt  lines  9 

8.  Head  piceous  to  black  8.  nokoniis  subsp.  nokomis  (Blake) 

8.  Head  ferruginous,  concolorous  with  alitrunk  (except  for  the 

piceous  ocellar  triangle). 

>8.  nokomis  subsp.  ruficeps,  subsp.  nov. 

9.  Head  piceous,  finely,  distantly  punctulate ; legs  and  antennae 

black.  Texas 8.  alhicincta  subsp.  piceoceps,  subsp.  nov. 

9.  Head  concolorous  with  alitrunk  (except  for  the  piceous  ocellar 

triangle),  usually  with  distinct,  closer,  fine  punctura- 
tion   10 

10.  Legs  and  antennae  distinctly  fuscous.  N.  Arizona  to  New 
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Mexico  to  Utah  and  Oregon. 

alhicincta  snbsp.  alhicincta  (Fox) 

10.  Legs  and  antennae  testaceous  to  concolorons.  S.  Arizona. 

S.  albichicta  snbsp.  flavipes,  snbsp.  nov. 

11.  Second  abscissa  of  marginal  cell  snbequal  to  third;  antero- 

ventral  mesoplenral  region  finely  pnnctnlate  throughout; 
mandibles  with  a moderate  ventral  tooth ; plumose  hair 
totally  absent.  Arizona  S.  pinales,  sp.  nov. 

11.  Second  abscissa  of  marginal  cell  much  longer  than  third ; antero- 
ventral  mesoplenral  region  distinctly  punctured,  closely 
so,  lacking  fine  punctulations ; mandibles  with  ventral 
tooth  less  distinct;  plumose  hair  present  as  a thin  fringe 
on  segments  2-3.  New  Mexico  S.  bisetosa,  sp.  nov. 

Group  of  S.  edwardsii 

1.  Testaceous  throughout,  the  vestiture  golden  or  white ; mandibles 
very  broadly  dilated,  distally  much  wider  than  at  tooth 
(PL  VI : 4)  ; clypeus  very  deeply  depressed  below  man- 
dibular rims,  at  apex  strongly  reflexed;  eye-length  1. 9-2.1 
the  ocellocular  distance ; wings  yellowish-hyaline.  Cali- 
fornia   2 

1.  Black  or  piceous  throughout,  except  sometimes  legs,  with  golden 

to  brilliant  red  vestiture ; mandibles  moderately  dilated, 
distally  little  or  scarcely  wider  than  at  tooth;  clypeus 
moderately  depressed,  obscurely  reflexed  distally;  wings 
deeply  fuliginous  3 

2.  Vestiture  white,  virtually  devoid  of  pigmentation. 

S.  megagnathos  snbsp.  megagnathos,  sp.  et  subsp.  nov. 

2.  Vestiture  pigmented  a deep,  golden-orange. 

S.  megagnathos  subsp.  auriferus,  sp.  et  subsp.  nov. 

3.  Vestiture  yellow  to  golden  yellow;  legs  ferruginous;  integument 

orange  to  brownish-orange ; head  with  separated  to  con- 
tiguous, rather  shallow  punctures.  Oregon-Idaho. 

S.  edwardsii  subsp.  edwardsii  (Blake) 

3.  Vestiture  brilliant  scarlet  to  carmine-fulvous;  legs,  as  well  as 
rest  of  body,  black  or  piceous ; head  with  close  to  confluent, 
coarser  punctures.  California. 

/■S',  edwardsii  subsp.  flammifera,  subsp.  nov. 

Subgenus  Photopsioides,  subgenus  novum 

Subgenotype : Sphaeropikalma  uro  (Blake) 

Species  with  unarmed  mesosterna ; without  ventral  felt  lines ; 

with  abbreviated  pygidia  and  hypopygia,  large  eyes  and  ocelli,  and 
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pale  integumentary  colors ; with  weak  sculpture,  but  with  the 
genitalic  features  of  the  Subgenus  Sphaeropthahna.  Superficially 
closely  similar  to  the  Subgenns  Photopsis  in  appearance,  but  with 
very  different  genitalia. 

Key  to  Species  Groups 

1.  Ocelli  very  small,  their  length  less  than  0.4  the  ocellocnlar  dis- 
tance ; abdomen  with  vestitnre  largely  yellowish  or  golden 
tinged;  mandibles  very  strongly  dilated  at  apex,  forming 
a deep  basin  with  clypeus ; oblique  mesoplenral  sulcus  very 
deep,  ending  in  a pit.  Group  of  S.  contracta. 

Contains  only  S.  contracta  (Blake). 

L Ocelli  large,  their  length  over  0.6  the  ocellocnlar  or  interocellar 
distance  (PL  VII:  1);  abdomen  with  vestiture  white. 
Group  of  8.  uro. 


Group  of  8.  uro 

1.  Mandibles  with  dorsal  carina  sharp,  blade-like  to  the  apex  of 
the  mandible,  the  distal  fourth  of  mandible  therefore  verti- 
cal like  basal  half  (PI.  VII : 1)  ; head  distinctly  parallel  or 
subparallel  behind  eyes,  for  at  least  a brief  distance,  not 
obtrapezoidal ; eyes  smaller,  1. 8-2.1  as  long  as  ocellocnlar 
distance;  stigma  scarcely  to  slightly  longer  than  marginal 
cell  on  costa  2 

1.  Mandibles  tapering,  the  dorsal  carina  sharp  basally  only,  be- 

coming obsolete  distally  and  absent  near  inner  dorsal 
tooth  (or  reaching  there  only  as  an  obscure,  obtuse  ridge), 
the  distal  portion  of  mandible  oblique ; head  somewhat 
obtrapezoidal,  less  full  in  temples,  distinctly  narrowed 
from  behind  the  eyes;  eyes  2. 3-2. 5 as  long  as  ocellocnlar 
distance  5 

2.  Mandibles  slender,  narrowest  medially  (just  distad  of  ventral 

angulation),  where  0.5-0.65  the  width  of  anterior  ocellus; 
clypeus  a somewhat  concave,  broadly  truncate,  strongly 
produced  plate,  scarcely  depressed. 

8.  ahdominalis  (Blake) 

2.  Mandibles  very  broadly  dilated,  not  perceptibly  narrower 

medially  than  at  inner  dorsal  tooth,  at  ventral  excision 
0.85-1.0  as  wide  as  anterior  ocellus  (PL  VII:  1)  ; clypeus 
strongly  depressed,  its  anterior  margin  hidden  below 
mandibular  rims  3 

3.  Mandibles  broader : at  base  of  inner  dorsal  tooth  0.85  as  wide 

as  anterior  ocellus,  the  distal  half  of  mandibles  not 
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markedly  narrower  than  basal  half;  width  of  mandible  at 
the  slight  ventral  excision  0. 9-1.0  the  width  of  anterior 
ocellus  (PL  VII  :1);  propodeal  reticulations  small  and 
relatively  weak,  the  areas  rounded.  Texas  to  Kansas  4 

3.  Mandibles  distally  slender,  at  base  of  inner,  dorsal  tooth  0.65- 

0.75  width  of  anterior  ocellus;  width  of  mandible  at  ex- 
cision 0.85  the  width  of  anterior  ocellus ; propodeum 
coarsely,  rather  deeply,  angulately  reticulate.  New 
Mexico  to  Arizona  . . S.  uro  subsp.  stenognatha,  subsp.  nov. 

4.  Legs  and  antennae  fuscous  or  piceous. 

S.  uro  subsp.  melanderi  (Baker) 

4.  Legs  and  antennae  concoloroiis  with  body  (at  most  legs  with 

femora  slightly  darker  distally). 

S.  uro  subsp.  uro  (Blake) 

5.  Marginal  cell  on  costa  1.25  as  long  as  stigma,  the  stigma  0.8  the 

length  of  marginal  cell;  ventral  mandibular  tooth  moder- 
ately distinct;  anteroventral  mesopleural  area  distinctly 
punctate.  Baja  California,  Mexico. 

S.  amphion  subsp.  ignacio,  subsp.  nov. 

5.  Marginal  cell  on  costa  shorter  than  stigma,  the  stigma  1.15-1.7 

as  long  as  marginal  cell;  ventral  mandibular  tooth  small, 
inconspicuous ; lower,  anteroventral  mesopleural  areas  at 
least  locally  devoid  of  coarse  punctures.  California  6 

6.  Stigma  1.35-1.7  as  long  as  marginal  cell  on  costa;  clypeus  not 

or  scarcely  depressed,  relatively  weakly  developed ; gen- 
erally small,  6-10  mm  long. 

8.  amphion  subsp.  amphion  (Pox) 
(=P.  nudata  Melander) 

6.  Stigma  1.15-1.30  as  long  as  marginal  cell  on  costa;  clypeus  more 
distinctly  depressed,  forming  a shallow  basin  with  mandi- 
bles; larger,  10-18  mm  long. 

S.  amphion  subsp.  ahstrusa  (Baker) 
(=P.  ahstrusa  Baker) 

Subgenus  Sphaeropthalma  Blake 

1.  Abdomen  with  uniformly  golden  to  burnt-golden  vestiture 
(except  for  apices  of  segments  1-2,  which  may  have  white 
plumose  bands)  ; eyes  moderately  large,  their  length  1.1- 
1.2  the  ocellocular  distance;  venter  and  pleura  of  alitrunk 

largely  whitish  pubescent 2 

1.  Abdomen  never  with  vestiture  uniformly  golden  (or  white  and 
golden),  at  least  segments  3-7  with  chocolate-brown  to 
black  vestiture;  plumose  vestiture  never  white  3 
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2.  Abdomen  uniformly  pale  golden  pubescent,  the  plumose  rings 
not  differentiated  as  silvery  bands ; legs  black  or  piceous. 

S.  auripilis  subsp.  auripilis  (Blake) 

2.  Abdomen  dark  golden  pubescent,  with  the  simple  and  plumose 

hairs  of  apices  of  segments  1-2  white,  strongly  contrasting 
with  those  of  segments  8-6  ; legs  red  to  deep  ferruginous. 

S.  aiiHpilis  subsp.  fasciventris,  subsp.  nov. 

3.  Eyes  relatively  large : width  of  head  at  eyes  considerably  greater 

than  maximal  width  of  head  behind  eyes;  eye-length  usu- 
ally 1.05-1.2  the  ocellocular  distance;  second  segment  of 
gaster  with  uniformly  golden  brown  to  brown  vestiture, 
contrasted  with  the  more  or  less  distinctly  brown-black  or 
black  vestiture  of  segments  3-7  ; legs  and  venter  (and  often 
propodeum)  silvery  pubescent;  width  of  ocellar  triangle 
usually  greater  than  ocellocular  distance.  Texas. 

S.  l)owe7'i  Schuster 

3.  Eyes  small,  less  convex,  the  width  of  head  at  eyes  equal  to  the 

maximal  width  behind  eyes  (or  less)  ; eye-length  0.85-0.95 
the  ocellocular  distance ; second  segment  and  petiole  at 
apex  black  or  blackish  pubescent,  like  segments  8-7  (con- 
trasted with  the  paler  vestiture  of  the  disk  of  tergum 
two).  New  Jersey  to  Florida  and  east  Texas  4 

4.  Head  and  alitrunk  with  integument  black  throughout  (at  most 

the  vertex  deep  ferruginous)  ; legs  and  venter  totally  black 
pubescent.  North  Carolina  northward. 

S.  pennsylvanica  subsp.  scaeva  (Blake) 

4.  Head  and  alitrunk  ferruginous  throughout.  North  Carolina 

southward  5 

5.  Legs  and  venter  totally  black  or  fuscous  pubescent ; legs  black ; 

plumose  hair  dark  throughout.  Central  Florida  north- 
ward. 

S.  pennsylvanica  subsp.  pennsylvanica  (Lepeletier) 
5.  Legs  and  venter  of  alitrunk  partly  silvery  pubescent  (at  least 
the  under  side  of  coxae,  trochanters,  and  femora)  ; coxae^ 
trochanters  and  femora,  at  least,  ferruginous,  coneolorous 
with  alitrunk;  second  segment  more  or  less  banded  with 
white  plumose  hairs.  S.  Florida. 

S.  pennsylvanica  subsp.  floridensis  Schuster 

6.  Pliotoniorpkus  Viereck 

Subgenus  Photomorphina,  subgenus  novum 
Subgenotype : Photomorphus  quadriangulata,  sp.  nov. 

Similar  to  the  Subgenus  Photomorphus  in  facies  and  in  sculp- 
ture, but  with  mandibles  tridentate  at  apex ; mentum  flat  to  weakly 
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carinate  ( never  tnbercnlate ) ; eyes  and  ocelli  usually  large ; hy- 
popyginin  not  defined  laterally,  more  or  less  convex. 

The  snbgenns  is  divisible  into  several  discrete  species  groups. 
In  the  following  key  these  are  not  dealt  with,  since  the  superficial 
(but  easily  perceived)  color  differences  allow  a simple  recognition 
of  most  species. 

Artificial  Key  to  Species 

1.  Integument  entirely  or  largely  black;  at  least  head  and  alitrnnk, 
or  head  and  gaster  blackish  2 

1.  Head  and  alitrnnk  ferruginous  to  testaceous;  at  most  the  gaster 

blackish  6 

2.  Integument  totally  black ; vestitnre  uniformly  white ; ocelli  ca 

0.7  the  length  of  ocellocnlar  distance. 

P.  Orizaba  (Blake) 

2.  Integument  at  least  locally  ferruginous  3 

3.  Ferruginous  pigmentation  confined  to  gaster : the  head  and  ali- 

trnnk quite  blackish  or  black  4 

3.  Ferruginous  or  yellowish  pigmentation  present  on  alitrnnk; 

head  and  gaster  uniformly  black  5 

4.  Gaster  black  and  with  whitish  vestitnre,  except  for  apical  2-3 

segments,  which  have  integument  orange  and  vestitnre 
fnlvons;  ocelli  0.3  the  ocellocnlar  distance. 

P.  auriventris,  sp.  nov. 

4.  Gaster  completely  orange,  with  orange  vestitnre  except  for 

segments  2-3 ; ocelli  0. 6-0.7  the  ocellocnlar  distance. 
Arizona  P.  imperialioides,  sp.  nov. 

5.  Alitrnnk  and  petiole  ferruginous.  Mexico. 

P.  gamelioides,  sp.  nov. 

5.  Alitrnnk  black,  except  for  propodenm  and  scntellnm. 

See  P.  rubroscutellata  Bradley 

6.  Legs  with  middle  (and  to  lesser  degree  hind)  trochanters  denti- 

form produced ; felt  lines  of  second  sternite  small  tufts  or 
absent;  mesosternnm  armed  with  two  diverging  rows  of 
4-6  isolated  denticnlations. 

See  Odontophotopsis  cockerelli  (Melander) 
The  species  which  falls  here  (Group  of  0.  cockerelli)  stands 
almost  midway  between  Photomorphina  and  Odontophotopsis.  The 
two  rows  of  mesosternal  denticnlations  would  place  the  species 
here ; all  other  characters,  especially  the  short  ventral  felt  lines, 
would  place  the  species  in  Odontophotopsis.  For  that  reason,  the 
species  will  be  considered  as  a species  of  Odoiitophotopsis,  though 
it  may  be  keyed  out  here. 
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6.  Legs  with  trochanters  quite  unarmed;  felt  lines  of  second 

sternite  elongate,  at  least  half  as  long  as  those  of  tergum ; 
mesosternal  armature  not  of  4—6  small  isolated  denticula- 
tions  on  each  side  7 

7.  Mesosternum  armed  with  a single  pair  of  closely  approximated, 

sharp,  spinous  or  aciculate  processes  anteriorly  8 

7.  Mesosternum  variously  armed  with  blunt  tubercles  or  compound 

processes : either  transverse,  truncate  teeth,  longitudinal 
ridges,  or  scattered  asperations,  or  knob-like  denticulate 
processes  9 

8.  Head  with  punctures  distant,  moderate;  the  cranium  polished 

in  appearance;  head  1.6-1. 7 the  frons  in  width;  gaster 
black,  the  head  and  alitrunk  ferruginous.  Arizona. 

P.  dichrous,  sp.  nov. 

8.  Head  with  close  to  contiguous  punctures,  thus  appearing  dull ; 

head  1. 9-2.0  the  frons  in  width;  gaster  nearly  or  quite 
concolorous  with  alitrunk,  at  most  slightly  infuscated. 
Arizona-Mexico  P.  cobabi,  sp.  nov. 

9.  Posterior  coxae  dentate  within,  at  middle ; mesosternal  teeth 

transverse ; gaster  black ; head,  alitrunk  and  petiole 
ferruginous.  Mexico  P.  gamelia  (Cameron) 

9.  Posterior  coxae  unarmed,  normal  10 

10.  Mesosternal  processes  obliquely  transverse  ridges,  3-4  times  as 

wide  as  high;  integument  unicolorous;  pygidium  defined, 
granulose,  dull  P.  jason  (Pox) 

10.  Mesosternal  processes  various ; if  transversely  developed  never 

more  than  twice  as  wide  as  high  11 

11.  Integument  of  second  abdominal  segment  more  or  less  piceous 

or  black  (at  least  under  felt  lines),  contrasted  with  that 
of  the  ferruginous  head  and  alitrunk;  mandibles  ven- 
trally  armed  with  a strong  tooth  and  excision  12 

11.  Second  abdominal  segment  uniformly  ferruginous  to  yellowish 

or  testaceous : no  darker  than  alitrunk,  even  under  felt 
lines;  usually  with  distal  abdominal  segments  also  con- 
colorous, and  the  entire  integument  unicolorous 16 

12.  Pygidium  granulose,  dull,  defined;  mesosternum  armed  with 

a pair  of  longitudinal,  low  denticulate  ridges  that  are  as 
discretely  developed  posteriorly  as  anteriorly;  body  pale, 
testaceo-stramineous,  except  for  the  piceous  felt-line 

region  and  ocellar  region  P.  tnmculus  (Viereck) 

12.  Pygidium  nitid,  undefined,  unsculptured  (or  gaster  totally 
black)  ; mesosternum  with  transverse  teeth,  scattered 
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asperations,  or  (if  with  longitudinal  denticulate  ridges) 
with  armature  higher  anteriorly  than  posteriorly,  be- 
coming obsolete  distally  13 

13.  Mesosternum  with  processes  transverse  or  subterete : not 
longitudinally  oriented,  the  mesosternum  behind  the 

processes  not  denticulate  or  asperate ; processes  sharply 
declivous  posteriorly,  at  best  with  1-2  denticulations  at 
their  apices  14 

13.  Mesosternum  with  processes  consisting  of  a pair  of  ill-defined, 

obscure,  longitudinal  regions  bearing  asperations  or 

denticulations  (the  anterior  pair  often  somewhat  sharper 
and  larger,  often  somewhat  transversely  oriented)  ; entire 
gaster  piceous  to  black  15 

14.  Gaster  concolorous  with  alitrunk  (except  for  the  felt-line  re- 

gion, which  is  piceous)  ; mesosternal  processes  subterete 
knobs,  not  wider  than  long,  at  apex  with  1-2  distinct 
denticulations  in  lateral  profile.  Texas. 

P.  taeniatus  subsp.  parksi,  sp.  et  subsp.  nov. 

14.  Gaster  black;  mesosternal  processes  a pair  of  proximo-distally 

compressed,  lamellate,  high,  truncate,  transversely  denti- 
form teeth ; entire  clypeus  elevated  as  a convex  welt  along 
posterior  margin.  Arizona. 

P.  quadriangulata,  sp.  nov. 

15.  Head  rather  coarsely,  closely  punctured,  dull ; mesosternum 

with  scattered,  irregular  asperations;  body  very  slender. 

P.  hicolor  (Blake) 

15.  Head  distantly,  finely  punctulate,  polished;  mesosternum  with 

a pair  of  vestigial  longitudinal  ridges,  highest  anteriorly, 
reduced  to  isolated  asperations  posteriorly;  body  stout. 
New  Mexico  P.  vegas,  sp.  nov. 

16.  Mandibles  ventrally  weakly  excised,  the  subtending  ventral 

tooth  a mere  small  angulation  or  sharp  process : width 
basad  of  tooth  0.7-0. 8 width  at  emargination  17 

16.  Mandibles  ventrally  deeply  excised,  the  subtending  ventral 

tooth  large,  salient,  protuberant,  rounded;  width  at  ex- 
cision less  than  0.6-0. 7 width  just  basad  of  ventral  tooth. 

23 

17.  Mesosternum  with  a pair  of  subterete  or  transverse  pegs  or 

teeth;  mentum  strongly  longitudinally  carinulate  18 

17.  Mesosternum  with  a pair  of  longitudinal,  denticulate  ridges; 

mentum  flat  or  slightly  convex,  not  carinulate  20 

18.  Mesosternal  processes  proximo-distally  compressed,  transverse 

teeth  that  are  truncate  and  broad  at  their  apex;  legs  and 

42 


VOLUME  XXXVII 


antennae  blackish;  clypeus  snbtubercnlate  at  base;  wings 
pictured  with  fuscous  clouds;  segments  4-8  orange  pubes- 
cent. Texas-Mexico  P.  juanita,  sp.  nov. 

18.  Mesosternal  processes  terete  or  snbterete,  knob-  or  peg-like, 

transversely  creased  at  apex  (thus  bidenticnlate  in  lateral 
profile)  ; legs  and  antennae  concolorons  with  body  or 
nearly ; wings  hyaline ; segments  4-6  white  pubescent  like 
anterior  segments  19 

19.  Clypeus  strongly  tnbercnlate  at  base ; propodenm  narrowly, 

moderately  deeply  reticnlate-areolate.  Baja  California, 
Mexico  P.  mexicanella,  sp.  nov. 

19.  Clypeus  not  tnbercnlate  at  base;  propodenm  extremely 

coarsely,  shallowly  areolate.  Well  ton,  Arizona. 

P.  minima,  sp.  nov. 

20.  Pygidinm  grannlose  and  dull,  obscurely  defined  laterally; 

mesosternnm  with  the  longitudinal  ridges  extending  back 
nearly  to  apex  of  mesosternnm,  quite  low,  weakly  defined, 
denticulate.  Arizona-Mexico  P.  cochisae,  sp.  nov. 

20.  Pygidinm  nitid,  undefined  laterally,  convex,  impunctate ; 

mesosternnm  with  the  processes  at  most  2-3  times  as  long 
as  high  anteriorly : sometimes  only  slightly  longitudinal. 

21 

21.  Mandibles  with  dorsal  eariiia  delicate  or  absent  distally,  the 

mandibles  slender,  the  distal  third  oblique,  without  a 
well-defined  external  face,  not  forming  a discrete  basin 
with  clypeus  P.  sarpedon  (Fox) 

21.  Mandibles  dorsiventrally  dilated,  with  dorsal  carina  remain- 

ing sharp  to  apex  of  inner  mandibular  tooth : the  distal 
third  of  mandibles  vertical  like  basal  portion,  with  a dis- 
crete external  face ; clypeus  distinctly  depressed  below 
mandibular  rims  22 

22.  Mesosternal  processes  high,  prominent,  clearly  longitudinal, 

gradually  declivous  posteriorly : their  apices  and  declivity 
distinctly  creased  and  denticulate  ...  P.  suhtenuis  (Viereck) 

22.  Mesosternal  processes  rather  low,  scarcely  longitudinal,  the 

posterior  declivity  scarcely  denticulate. 

P.  thamyras  (Fox) 

23.  Mesosternum  with  a pair  of  distinctly  longitudinal,  denticu- 

late ridges  24 

23.  Mesosternum  variously  armed  with  knob-like,  nipple-like,  or 

tooth-like  processes : these  as  wide  as  or  wider  than 
long  25 

24.  Pygidial  area  smooth,  nitid,  undefined ; mesosternal  ridges 
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high  anteriorly,  gradually  lower  and  becoming  obsolete 
posteriorly  ; integnment  testaceous  throughout.  Texas. 

P.  spinciformis,  sp.  nov. 
24.  Pygidinm  dull,  defined;  mesosternal  ridges  low,  equally  high 
throughout ; integnment  dark  under  felt  lines. 

P.  trunculus  (Viereck) 

5.  Pygidinm  smooth,  undefined,  nitid  26 

5.  Pygidinm  dull,  grannlose  or  shagreened,  defined  or  snbdefined 

laterally  30 

26.  Mesosternal  processes  distinctly  transversely  developed,  prox- 
imo-distally  compressed,  translucent  and  thin,  erect,  trun- 
cate : not  subterete,  with  sharply  defined  anterior  and 
posterior  faces ; notanlices  complete ; mentnm  not  carinn- 
late.  Colorado  P.  coloradella,  sp.  nov. 

26.  Mesosternal  processes  knob-like,  not  or  scarcely  transverse : 

essentially  terete,  their  apices  usually  creased  at  apex; 
notanlices  incomplete  27 

27.  Ocelli  large : their  length  0.5-0.82  the  oeellocnlar  distance ; 

clypens  at  base  lacking  a small,  distinct,  chitinons  tuber- 
cle. Mentnm  carinnlate.  Texas- Arizona. 

P.  taeniatus,  sp.  nov. 

27.  Ocelli  small:  their  length  0.38-0.45  the  oeellocnlar  distance.  28 

28.  Mesosternal  knobs  short,  slightly  transverse,  not  creased  at 

apex;  petiole  and  apex  of  tergnin  tAvo  Avith  distinct  plu- 
mose bands ; clypens  not  tnbercnlate  at  base.  California. 

P.  calif ornica,  sp.  nov. 

28.  Mesosternal  knobs  nipple-like,  prominent,  distinctly  creased 

at  apex;  plumose  hair  absent  or  A^estigial,  none  at  apex 
of  petiole  29 

29.  Legs  and  antennae  fuscous  or  black : much  darker  than  body ; 

posterior  ocellar  length  greater  than  distance  from  an- 
terior ocellus;  clypens  tuberculate  at  base;  length  7 mm 
or  more  P.  spinci  (Bradley) 

29.  Legs  and  antennae  dull  testaceo-subfuscous,  paler  than  body; 

ocellar  length  0.8-0. 9 distance  from  anterior  ocellus ; 
sides  of  pronotum  nearly  devoid  of  sculpture,  polished; 
4-5  mm.  Arizona  P.  nanulla,  sp.  nov. 

30.  Caster  Avith  terga  2-7  with  orange  A^estiture ; clypens  barely 

subtuberculate  at  base ; legs  and  antennae  fuscous  to 

black.  Arizona  P.  aurifera,  sp.  nov. 

30.  Caster  Avith  segments  2-4  (at  least)  Avith  apical  bands  of 
whitish  hairs  31 
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31.  Clypeus  at  base  sharply  tiiberculate ; eye-length  1.5-1. 9 the 
ocellociilar  distance;  legs  (at  least  femora)  and  antennae 
castaneons  to  blackish,  obviously  darker  than  body  32 

31.  Clypens  at  base  not  or  very  weakly,  obscurely  tnbercnlate; 

eye-length  1.85-2.1  the  ocellociilar  distance;  legs  and  an- 
tennae not  (or  scarcely)  darker  than  body,  at  most  the 
middle  and  hind  femora  slightly  castaneons. 

P.  clandestinus  (Viereck) 

32.  Mesosternal  processes  obtuse,  not  distinctly  dentiform,  not 

truncate  and  compressed,  with  their  posterior  faces  grad- 
ually declivous  and  obscurely  denticulate ; legs  merely 
with  femora  and  tibiae  fusco-castaneous,  the  coxae  and 
trochanters  concolorous ; ocellociilar  distance  more  than 
twice  the  ocellar  length;  head  and  alitrunk  concolorous 

with  abdomen.  California  P.  obscura,  sp.  nov. 

32.  Mesosternal  processes  high,  proximo-distally  compressed,  sub- 
truncate  teeth,  their  posterior  faces  abruptly  declivous, 
smooth;  legs  blackish  throughout;  ocellociilar  distance 
less  than  twice  the  ocellar  length ; head  and  alitrunk 
slightly  darker  than  abdomen.  Arizona-Mexico. 

P.  comobabi,  sp.  nov. 

Subgenus  Xenomorphus,  subgenus  novum 

This  small  group  is  rejiresented  by  a single  species,  P.  dentis- 
toma,  sp.  nov.  (Mexico),  dih'ering  from  Pliofoynorpliina  in  a num- 
ber of  important  features,  the  most  salient  being  the  extreme  modi- 
fication of  the  inferior  portions  of  the  head,  with  the  hypostomal 
region  uniquely  specialized  (see  Key  to  Genera). 

Subgenus  PJiotoniorphus  Viereck,  emend.  Schuster 

The  subgenus,  as  delimited  here,  differs  from  the  preceding- 
two  subgenera  of  Photomor pirns  in  the  armed  inentum,  the  biden- 
tate  apices  of  the  mandibles,  and  the  flat  to  depressed,  delicately 
carinulate  hypopygium. 

Key  to  Species 

1.  Mentum  with  an  anteriorly  situated,  median,  erect  tubercle. 

Group  of  P.  johrisoni  2 

1.  Mentum  with  a posteriorly  inserted,  anteriorly  directed,  shortly 

lingulate  process ; pygidium  polished  or  closely  and  finely 
punctate  4 

2.  Body  piceous  to  black  (except  for  scutellum  and  propodeum, 
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which  are  orange-testaceous). 

P.  rubroscutellata  Bradley 

2.  Head  and  alitrunk  entirely  ferruginous  (the  gaster  more  or  less 

eastaneous  to  piceous)  3 

3.  Head  long  behind  eyes  (length  over  1.24  the  eye-length)  ; eye- 

length  1. 0-1.1  the  ocellocular  distance. 

P.  johnsoni  subsp.  johnsoni  Viereck 

3.  Head  short  behind  eyes  (length  1. 0-1.1  the  eye-length)  ; eye- 

length  1.20-1.25  the  ocellocular  distance.  Louisiana. 

P.  johnsoni  subsp.  natchitoches,  subsp.  nov. 

4.  Head  scarcely  quadrate,  broadly  rounded  at  temples,  weakly 

and  distantly  punctured,  polished;  ocelli  ca  0.5  the  ocel- 
locular distance ; pygidium  polished,  impunctate ; meso- 
sternal  processes  strongly  transverse ; almost  uniformly 
rufo-ferruginous.  Group  of  P.  paula P.  paula  Bradley 

4.  Head  quadrate  or  subquadrate,  parallel  for  some  distance  be- 

hind eyes ; f rons  ( at  least ) coarsely  and  contiguously 
punctured  (PI.  VI:  2)  ; ocelli  very  small,  length  less  than 
0.3  the  ocellocular  distance  (PI.  VI:  2);  mesosternal 
processes  not  strongly  transverse;  at  least  gaster  partly 
blackish.  Group  of  P.  hanksi  5 

5.  Mesosternum  with  a single  pair  of  processes  (anteriorly),  these 

obtuse  and  as  long  as  wide,  or  clearly  elongate ; ocelli 
small  (length  0.15-0.25  ocellocular  distance)  6 

5.  Mesosternum  with  a pair  of  gibbous  anterior  processes,  and 

a pair  of  erect,  peg-like  processes  in  front  of  the  middle 
coxae;  ocelli  minute  (length  less  than  0.12  the  ocellocular 
distance)  ; black  throughout  P.  hanksi  Bradley 

6.  Body  largely  piceous  or  black  (apex  of  gaster  ferruginous)  ; 

mesosternal  processes  relatively  short,  little  longitudinally 
extended  (length  distinctly  less  than  their  distance  from 

middle  coxae)  P.  quintilis  Viereck 

6.  Body  largely  ferruginous  (except  sometimes  ventrally)  ; meso- 
sternal ridges  very  long,  their  length  more  than  twice 
their  distance  from  middle  coxae P.  alogus  Viereck 

7.  Odontophotopsis  Viereck,  emend.  Schuster 
Subgenus  Odoniophotopsis  Viereck 
Key  to  Species  Groups 

1.  Middle  and  hind  trochanters  dentiform  produced  within;  meso- 
sternum armed,  on  each  side,  with  about  five  isolated 
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small  spurs,  in  2 rows ; felt  lines  of  second  abdominal 
tergite  vestigial.  Group  of  0.  cocker eUi. 

Contains  only  0.  cockerelli  (Melander). 

1.  Trochanters  unarmed;  mesosternnm  on  each  side  usually  with 

a single  tooth,  in  a few  species  with  2 or  3 isolated  teeth  . . 2 
. Felt  lines  of  second  sternite  of  abdomen  present  (in  a few 
species  reduced  to  mere  minute  tufts)  3 

2.  Felt  lines  of  second  sternite  absent ; mesosternal  spurs  simple ; 

stigma  subequal  or  shorter  than  marginal  cell  on  costa; 
petiole  rather  stout  19 

3.  Stigma  subequal  in  length  to  its  distance  from  bifurcation  of 

R-M,  to  0.5  the  length  of  the  very  elongate  marginal  cell 
(measured  on  costa)  ; petiole  extremely  slender,  elongate; 
gaster  blackish,  contrasted  to  rest  of  body ; entire  anterior 
half  of  mesopleura  devoid  of  coarser  sculpture ; gaster, 
from  distal  fourth  of  second  segment  on,  with  fine  punc- 
turation  bearing  short,  decumbent  vestiture ; antennal 
scrobes  strongly  carinate  above.  Group  of  0.  tenuiptera. 
Contains  only  0.  tenuiptera,  sp.  nov.  Mexico. 

3.  Stigma  slightly  to  much  longer  than  its  distance  from  bifurca- 

tion of  R-M,  equal  to  more  than  0.6  the  length  of  marginal 
cell  on  costa ; petiole  nodose  to  sessile,  but  not  exceedingly 
elongate ; gaster  usually  ferruginous ; mesopleura  punc- 
tured virtually  throughout;  gaster  without  pronounced, 
short,  decumbent  vestiture  4 

4.  Middle  coxae  armed  within  with  a prominent  hyaline  tooth  or 

process.  Group  of  0.  dentifera. 

Contains  only  0.  dentifera,  sp.  nov.  Baja  California,  Mexico. 

4.  Middle  coxae  normal,  unarmed  5 

5.  Mandibles  ventrally  weakly  excised  (or  very  broadly,  shallowly, 

arcuately  so),  the  subtending  tooth  a mere  sharp  angula- 
tion (PI.  VII : 6)  ; mandible  thus  uot  divisible  into  a broad 
basal  portion  and  suddenly  slender  distal  portion  (at  ex- 
cision always  over  0.7  as  wide  as  at  the  subtending  tooth ; 

in  doubtful  cases,  pygidium  granulose)  6 

5.  Mandibles  ventrally  strongly,  suddenly,  vertically  excised,  with 
a deep,  rounded,  salient  eniargination,  subtended  by  a 
large,  rounded  tooth  (PI.  VII : 2)  ; mandible  thus  divisible 
into  a proximal  dilated  portion,  and  a suddenly  slender, 
distal  portion ; head  with  temples  little  or  not  developed, 
never  subquadrate ; felt  lines  of  second  sternite  strong, 
prominent  tufts ; metasternal  process  bidentate ; pygidium 
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polished  and  undefined,  rarely  obscurely  granulose  (if 

defined  and  granulose,  see  Group  of  0.  parvus  10 

6.  Mandibles  slender,  but  sharply  carinate  above  and  below,  dis- 
tally  merely  bidentate,  forming  a sharp  rim  dorsally  for 
the  extraordinarily  large,  slightly  concave,  plate-like, 
rounded  clypeus ; clypeus  strongly  tuberculate  or  armed 
at  the  median  base;  ocelli  large  (length  over  0.6  the  ocel- 
locular  distance)  ; head  transverse,  the  postocular  length 
less  than  0.75  the  eye-length;  mesosternal  processes  strong, 
approximate,  a single  pair;  marginal  cell  on  costa  longer 
than  stigma.  Group  of  0.  unicornis. 

6.  Mandibles  distinctly  obliquely  tridentate  or  quadridentate  at 

apex  (the  middle  tooth  minute  in  type  of  0.  alemonl)  ; 
mandibles  less  arched  and  slender,  less  elongate ; clypeus 
not  forming  a concave,  disk-like,  shallow  saucer,  not  (or 
very  weakly)  tuberculate  at  base.  (PL  VII:  6)  7 

7.  Mandibles  broad,  greatly  dilated  and  4-dentate  at  the  apex 

(where  widest)  ; antennal  tubercles  armed  with  a distinct, 
strong,  conical  tubercle ; clypeus  strongly  decurved,  form- 
ing a very  deep,  transverse  pit  with  the  enormous,  closely 
appressed  mandibles ; mesosternal  spurs  2,  minute  or  ob- 
solete, distant;  pygidium  granulose,  defined.  Group  of 
0.  coniferus. 

Contains  only  0.  coniferus,  sp.  nov.  Arizona. 

7.  Mandibles  ‘ ‘ normal  ’ ’ ; antennal  tubercules  unarmed  ( PI.  VII : 6 ) ; 

clypeus  not  wholly  hidden  anteriorly  by  the  closed  mandi- 
bles, forming  a shallow  or  moderately  deep  basin;  meso- 
sternal spurs  obvious,  very  large  (4  in  number,  if  mandi- 
bles 4-dentate)  8 

8.  Pygidium  dull,  granulose,  subdefined  or  defined  by  a peripheral 

ridge  (rarely  undefined)  ; mesosternal  spurs  approximate 
(distance  between  apices  less  to  barely  more  than  width 
of  anterior  ocellus)  9 

8.  Pygidium  polished,  nitid,  glabrous  and  totally  undefined  later- 

ally; head  quadrate  or  subquadrate,  parallel  behind  the 
eyes,  the  vertex  length  (postocular  distance)  nearly  equal 
to  eye-length;  mesosternal  processes  distant  (separated 
by  a distance  equal  to  2-4  times  their  length),  much  far- 
ther apart  than  width  of  anterior  ocellus,  often  vestigial 
(rarely  appearing  to  be  absent!).  Group  of  0.  tapajos. 

9.  Felt  lines  of  second  sternum  reduced  to  small  vestigial  tufts; 

metasternal  spurs  closely  approximate,  stout,  gradually 
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fusing-  with  mesosternum ; metasternum  trilobate ; petiole 
weakly  punctured  and  nearly  sessile  with  second  segment. 
Group  of  0.  venusfus. 

9.  Felt  lines  of  second  sternum  well-developed,  obvious  (more 

than  0.15  length  of  those  of  the  tergum)  ; metasterimm 
bidentate ; marginal  cell  along  costa  slightly  longer  than 
or  subequal  to  length  of  stigma;  head  convergent  and 
rounded  behind  the  eyes.  Group  of  0.  parvus. 

10.  Mesosternal  processes  subapproxiniate,  lamellately  compressed, 

parallel-sided,  triangular,  blade-like ; marginal  cell  on 
costa  1.4-1. 5 the  length  of  stigma  ; mandibles  stout,  con- 
torted, the  ventral  tooth  extremely  large ; ocelli  very 
large.  Group  of  0.  lamellifera. 

10.  Mesosternal  processes  or  armature  spine-like,  tubercle-like  or 

conical ; neither  hyaline  nor  strongly  laterally  compressed, 
not  exceedingly  high;  head  not  strongly  triangular  be- 
hind   11 

11.  Mandibles  with  inner  (dorsal)  tooth  extremely  large,  sepa- 

rated by  a deep,  wide  sinus  from  the  lower  part  of  the 
mandibular  apex,  the  mandibular  apices  appearing  al- 
most biramose  (PL  VII:  2);  entire  mandibles  strongly 
dorsiventrally  dilated,  narrow  at  ventral  excision,  and 
again  strongly  dilated  distally  (distal  width  2. 5-3.0  the 
width  at  excision)  ; ventral  felt  lines  short  tufts;  petiole 
nodose,  contiguously  punctured;  pygidium  polished;  head 
parallel  behind  the  eyes.  Group  of  0.  setifera. 

11.  Mandibles  with  inner  tooth  normal,  not  unusually  separated 

from  the  middle  mandibular  teeth,  the  mandibles  never 
strongly  dilated  distad  of  the  ventral  excision  (distally 
0.9-1. 2 as  wide  as  at  excision)  ; clypeus  not  densely  setose, 
nor  with  a basal,  high,  V-shaped  ridge  12 

12.  Mesosternum  armed  with  a pair  of  simple  spurs  (these  are 

rarely  emarginate  or  bilobed  at  the  apex ; rarely  with  1 or 
2 minute  asperations  hehind  the  spurs),  never  with  2-3 

equal-sized  teeth  on  each  side  of  the  mesosternum  13 

12.  Mesosternum  armed  on  each  side  with  2 approximate  or  dis- 
tant, equal  or  subequal  spurs,  or  with  3 distinct  equal 
spurs  (these  in  2 rows,  obviously  of  separate  origin  on 
the  mesosternum,  not  processes  of  a common  tooth)  ; man- 
dibles slender  distally;  stigma  0.8  or  more  the  length  of 
marginal  cell  on  costa ; clypeus  unarmed  at  base ; parap- 
sidal  furrows  obviously  incomplete ; ocellar  length  over 
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0.6  the  ocellocular  distance  16 

13.  Clypeiis  at  base  distinctly,  strongly  tnbercnlate ; antennae 
fnscons  or  snbfnscons;  ocelli  0.55-0.7  the  ocellocnlar  dis- 
tance   14 

13.  Clypeus  at  base  continnous  with  area  frontalis,  not  at  all  tn- 

bercnlate; mesoscntnm  with  coarse  punctures  (or  parapsi- 
dal  furrows  complete  and  ocelli  small)  15 

14.  Stigma  large : length  as  great  as  or  greater  than  marginal  cell 

on  costa;  gaster  and  legs  concolorons  with  head  and  ali- 
trunk,  ferrnginons ; clypeal  tubercle  or  elevation  a little 
anterior  to  the  very  base  of  clypens;  mesosternal  spurs 
slender,  small,  distant.  Group  of  0.  unicornis  (in  part). 

14.  Stigma  small,  length  decidedly  less  than  that  of  marginal  cell 

on  costa ; the  marginal  cell  acnminate  distally ; gaster 
uniformly  piceous ; legs  fnscons ; head  and  alitrunk  rufo- 
ferruginous ; mesosternal  spurs  obtuse,  subapproximate, 
short,  triangular.  Group  of  0.  piceogaster. 

Contains  only  0.  piceogaster,  sp.  nov.  Mexico. 

15.  Mesoscntum  with  very  small,  distant  punctures,  polished  on 

the  wide  intervals;  parapsidal  furrows  comi:)lete  or  vir- 
tually so ; plumose  hairs  sparse,  only  at  apex  of  tergite 
2;  ocelli  small  (length  0.35-0.5  the  ocellocular  distance)  ; 
felt  lines  of  second  sternite  more  than  half  the  length  of 
those  of  the  tergite ; mesosternal  processes  small,  approxi- 
mate spurs.  Group  of  0.  ocellatns. 

15.  Mesoscntnm  closely  to  contiguously,  or  quite  coarsely  punc- 

tured, dull,  with  the  parapsidal  furrows  obviously  in- 
complete anteriorly;  ocelli  over  0.6  the  ocellocular  dis- 
tance (except  0.  succineus)  ; felt  lines  abbreviated.  GroujD 
of  0.  meUicausa.^ 

16.  Cell  Ro  very  small,  oval-pentagonal,  not  more  than  half  the 

length  of  either  stigma  or  cell  R + 1st  Ri ; marginal  cell 
very  small,  length  along  costa  0.6  length  of  stigma;  man- 
dibles not  dorsiventrally  dilated,  the  clypeus  not  de- 

® The  Groups  of  0.  mellicausa  and  0.  parvus  are  sometimes  dif- 
ficult to  separate  (the  size  of  the  mandibular  tooth  varying  within 
rather  broad  limits  from  one  species  to  the  next).  However,  in  the 
Group  of  0.  mellicausa  the  pygidial  area  is  undefined,  and  smooth 
(obscurely  granulose  in  only  one  species).  In  the  Group  of  0. 
parvus  it  is  usually  defined  and  distinctly  roughened.  If  a species 
keys  to  the  Group  of  0.  mellicausa,  but  has  a roughened  pygidial 
area,  it  should  be  keyed  in  the  Group  of  0.  parvus. 
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j pressed;  mesosternal  spurs  2 isolated  small  teeth  on  each 

side.  Group  of  0.  quadrispinosa. 

Contains  only  0.  quadrispinosa,  sp.  nov.  Baja  California, 
Mexico. 

16.  Cell  Bs  large,  elongate,  as  long  as  or  longer  than  stigma,  snb- 

rectangnlar;  marginal  cell  on  costa  snbeqnal  to  length  of 
stigma;  mandibles  dilated,  the  clypens  depressed  below 
mandibular  rims  IT 

17.  Mesosternnm  on  each  side  with  3 strong,  sharp  spurs,  arranged 

in  2 diverging  rows;  antennae  fuscous;  vestiture  white. 
Group  of  0.  hexadontus. 

Contains  only  0.  hexadontus,  sp.  nov. 

17.  Mesosternnm  armed  on  each  side  with  2 teeth ; vestiture 

golden,  if  antennae  fuscous  18 

18.  Mesosternal  spurs  closely  approximated;  vestiture  golden;  an- 

tennae  fuscous ; mandibles  extraordinarily  deeply  excised 
below,  the  decurved  apical  portions  dilated.  Group  of 
0.  exogyrus. 

Contains  only  0.  exogyrus  Viereck. 

18.  Mesosternal  spurs  on  each  side  distant  (the  four  arranged  in 

a nearly  perfect  square);  vestiture  white;  antennae  con- 
colorous;  mandibles  not  contorted,  the  distal  portions  not 
dilated.  Group  of  0.  quadridentata. 

Contains  only  0.  quadridentata,  sp.  nov. 

19.  Pygidium  defined,  dull,  granulose;  head  quadrate,  parallel- 

sided behind  the  eyes ; mesosternal  processes  coarse  and 
large,  approximated,  conical  and  tapering;  petiole  sub- 
sessile,  weakly  punctured;  first  flagellar  segment  as  long 
as  second.  Group  of  0.  venustus  (in  part). 

19.  Pygidium  polished  and  undefined  (rarely  obscurely  granulose 

and  somewhat  dull  ) ; head  contracted  behind  the  eyes, 
obtrapezoidal,  the  temples  rounded;  mesosternal  processes 
small,  often  minute  or  obscure,  rather  distant;  petiole 
subnodose ; first  flagellar  segment  shorter  than  second.  20 

20.  Mandibles  ventrally  weakly  excised  and  armed,  the  distal  half 

nearly  evenly  continuous  with  basal  half,  and  of  sub- 
equal width  (except  at  the  minute  mandibular  tooth). 
Group  of  0.  anomala. 

20.  Mandibles  with  ventral  excision  and  tooth  moderate  or  large, 
obviously  with  ventral  contour  interrupted ; mandibles 
slender,  the  dorsal  carina  sharp  and  complete.  Group  of 
0.  sercus. 
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Group  of  0.  unicornis 

1.  Mandibles  strongly  ventrally  excised,  with  a large  subtending 
tooth;  mesosternal  processes  very  small,  obscure  spurs; 
clypeus  convex,  the  basal  process  rounded,  with  several 
coarse,  setigerous  punctures ; petiole  nodose,  petiolate, 
coarsely  puncturate;  pygidium  polished;  mesonotum  very 
sparsely  and  weakly  punctured  5 

1.  Mandibles  moderately  or  weakly  ventrally  excised,  the  ventral 

tooth  not  strongly  interrupting  the  mandibular  contours; 
mesosternal  spurs  strong,  prominent;  clypeus  concave,  its 
basal  process  transversely  truncate  or  horn-like  or  conical, 

. not  punctured ; petiole  subsessile,  obscurely  and  not 

- coarsely  sculptured;  pygidium  granulose;  mesoscutum 

coarsely  punctured  2 

2.  Mandibles  moderately  ventrally  excised  and  dentate,  the  distal 

half  slightly  broader  than  at  emargination,  dilated,  some- 
what decurved;  head  strongly  quadrate,  long  and  parallel 
behind  the  small  eyes;  ocelli  small,  length  0.55  the  ocel- 
locular  distance ; eyes  small,  length  ca  1.5  the  ocellocular 
distance ; clypeal  tubercle  rather  small,  conical ; parapsi- 
dal  furrows  virtually  absent.  Texas. 

0.  bequaertii,  sp.  nov. 

2.  Mandibles  strongly  curved,  slender,  sharp,  tapering,  slightly 

dentate  and  excised  below,  not  at  all  decurved  distally; 
head  narrowed  behind  eyes,  obtrapezoidal,  short  behind 
eyes ; ocelli  large,  length  over  0.65  the  ocellocular  distance ; 
eyes  large,  hemispherical,  length  over  2.0  the  ocellocular 
distance ; clypeal  tubercle  large,  proximo-distally  flattened 
and  transversely  developed,  or  Ungulate;  parapsidal  fur- 
rows deep,  on  distal  two-thirds  of  mesonotum  3 

3.  Clypeal  process  narrowly  Ungulate,  produced  downward  over 

clypeus,  prominent  and  elongate.  Arizona. 

0.  unicornis,  sp.  nov. 

3.  Clypeal  process  a short,  transversel}^  truncate  or  somewhat 

rounded,  little  downward  produced  tubercle,  not  longer 
than  wide  4 

4.  Pygidial  area  subdefined  0.  avellamis  Viereck 

4.  Pygidial  area  not  defined  0.  erehus  Melander 

These  two  species  may  prove  to  be  identical;  it  is  doubtful  if 

the  difference  in  the  pygidium  is  marked,  or  constant  enough,  to 
separate  them. 

5.  First  abdominal  tergite  coarsely  rugose-punctate,  subfoveate; 
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clypeal  tubercle  distinct;  marginal  cell  on  costa  shorter 

than  or  equal  to  length  of  stigma 0.  augustus  Viereck 

and  Mutilla  grata  (Melander)  ? 

5.  First  abdominal  tergite  weakly  and  distantly  punctured  dis- 
tally,  at  least  along  the  dorsal  midline;  clypeal  tubercle 
small;  marginal  cell  on  costa  slightly  exceeding  stigma 
in  length  0.  delodontus  Viereck 


Group  of  0.  iapajos 

1.  Head  strongly  quadrate;  large  species,  over  9.5  mm  long  usu- 
ally; mesosternum  closely  punctured,  the  punctures  wider 
than  the  intervals;  frons  with  close,  distinct  punctures; 
second  abdominal  sternite  coarsely  punctured  2 

1.  Head  weakly  subquadrate ; small  species,  under  8 mm ; meso- 

notum  distantly  punctured,  the  intervals  wider  than  the 
punctures ; second  sternite  weakly  punctured,  polished  . 3 

2.  Frons  rather  closely,  coarsely,  often  subrugosely  punctured; 

petiole  coarsely,  contiguously,  rugosely  punctured  later- 
ally   0.  tapajos  subsp.  tapajos  (Blake) 

2.  Frons  more  moderately,  less  coarsely  punctured,  the  intervals 

averaging  wider  than  punctures ; petiole  less  coarsely 
punctured,  the  disk  with  punctures  narrower  than  in- 
tervals, the  punctures  shallow,  ill-defined. 

0.  tapajos  subsp.  aulus  (Blake) 

3.  Stigma  short,  ca  0.75  the  length  of  marginal  cell  on  costa;  ver- 

tex nearly  or  quite  equal  to  eye  in  length ; erect  teeth  of 
clypeal  anterior  margin  strong,  spinose,  erect;  with  four 
short,  basal  propodeal  areas  0.  grandiceps,  sp.  nov. 

3.  Stigma  subequal  to  marginal  cell  on  costa;  eyes  1.1-1. 3 the 

postocular  length,  distinctly  longer  than  vertex;  clypeal 
teeth  small  or  moderate;  with  2 basal,  long,  propodeal 
areas  4 

4.  Eyes  larger,  2.0  the  ocellocular  distance,  1.2-1. 3 the  postocular 

length;  mandibles  without  any  distinct  subtending  tooth, 
the  broad  basal  portion  simply  narrowed  to  the  slender 
distal  portion;  ocelli  large,  length  0. 6-0.7  the  ocellocular 
distance.  0.  edentatus  subsp.  edentatus,  sp.  et  subsp.  nov. 

4.  Eyes  smaller,  1.6-1. 7 the  ocellocular  distance,  1.0-1. 2 the  post- 
ocular length ; mandibles  with  a slight  subtending  tooth ; 
ocelli  smaller,  length  0.45-0.6  the  ocellocular  distance. 

0.  edentatus  subsp.  distans,  sp.  et  subsp.  nov. 
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Group  of  0.  venustus 

1.  Mandibles  4-dentate,  produced,  with  a large,  dorsal  ‘Guolar” 
tooth,  widest  near  apex  (PL  VII;  6)  ; mesosternum  with  a 
pair  of  dentiform  carinae  behind  the  anterior  spines,  thus 

quadridentate  0.  venustus  (Blake) 

(=  T etrapliotopsis  Jiuhhardi  Ashmead) 

1.  Mandibles  3-dentate,  not  prominently  dilated  distally;  meso- 

sternuni  with  the  normal  approximated,  salient  anterior 
spines,  but  not  with  posterior  dentiform  ridges  2 

2.  Mesosternal  spurs  moderate,  more  or  less  tuberculate  in  ap- 

pearance, stout,  but  quite  short  and  more  or  less  rounded 
at  apex ; mandibles  but  weakly  dilated,  at  excision  scarcely 
over  half  the  width  of  anterior  ocellus ; felt  lines  of  sec- 
ond sternite  distinct  tufts  0.  braccatus,  sp.  nov. 

2.  Mesosternal  spurs  strong,  stout,  extremely  prominent,  sharp 

in  lateral  profile ; mandibles  more  dilated,  forming  at 
least  a moderately  distinct  basin,  together  with  the  cly- 
peus  3 

3.  Gaster  entirely  concolorous  with  alitrunk  and  head,  the  lateral 

regions  of  segment  two  at  most  slightly  castaneous  (never 
piceous  beneath  felt  lines)  ; mandibles  very  broadly  di- 
lated, at  tooth  their  width  equalling  ca  1.25  the  width  of 
anterior  ocellus ; clypeal  basin  deep,  the  anterior  margin 
slightly  but  distinctly  reflexed;  larger  species,  (9)  10-18 
mm  long  4 

3.  Gaster  beneath  felt  lines  piceous  or  black,  much  deeper  pig- 

mented than  alitrunk;  mandibles  slightly  more  slender; 

smaller,  usually  7-12  (14)  mm  long 6 

4.  Felt  lines  of  second  sternite  present  as  minute  tufts,  arising 

from  a small  cluster  of  micropunctures  5 

4.  Felt  lines  of  second  sternite  totally  lacking,  the  lateral  regions 

of  sternite  uniformly  punctulate  and  polished. 

0 inco7ispicuus  subsp.  inconspicuus  (Blake) 

5.  Pygidial  area  not  defined  laterally;  body  entirely  testaceous; 

length  ca  11  mm  0.  adonis  subsp.  acmaeus  (Viereck) 

5.  Pygidial  area  distinctly  laterally  defined;  femora  and  tibiae 

often  slightly  fuscous  distally ; body  ferruginous ; length 
mostly  12-17  mm  0.  adonis  subsp.  adonis  (Fox) 

6.  Felt  lines  of  second  sternite  totally  lacking  (as  in  0.  incon- 

spicuus subsp.  inconspicuus,  except  for  pigmentation). 

0.  inconspicuus  subsp.  brunneus,  subsp.  nov. 

6.  Felt  lines  present,  at  least  as  vestigial  tufts,  on  the  second 
sternite  7 
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7.  Pygidimii  fiat,  scarcely  or  not  at  all  defined  laterally;  middle 
and  hind  femora  slightly  to  distinctly  snbfnscons.  Texas. 
0.  appacheorum  snbsp.  appacheorum,  sp.  et  snbsp.  nov. 
7.  Pygidinm  laterally  defined  by  ridges,  forming  a lanceolate 
area;  middle  and  hind  femora  pallid,  stramineous.  Ari- 
zona 0.  appacheorum  snbsp.  rostratus,  sp.  et  snbsp.  nov. 

Group  of  0.  parvus 

This  is  an  extremely  polymorphic  and  difficult  complex.  The 
key  here  given  must  be  regarded  as  tentative. 

1.  Pygidinm  undefined,  relatively  weakly  grannlose ; stigma  and 
marginal  cell  siibeqnal  in  length ; second  sternite  sliarply 
keeled  at  base  See  0.  grata  (Melander) 

1.  Pygidinm  distinctly  defined  2 

2.  Mesosternal  processes  very  strong,  separated  by  an  acute,  V- 

shaped  sinus,  gradually  fused  with  mesosternum ; man- 
dibles little  dorsiventrally  dilated,  forming  a shallow  basin 
with  clypeus;  petiole  stout,  subsessile  0.  parvus,  sp.  nov. 

2.  Mesosternal  processes  weak  or  moderate,  their  distance  apart 

greater  than  their  height,  not  gradually  fused  with  meso- 
sternum   3 

3.  Petiole  slender,  elongate,  quite  petiolate ; antennae  deeply  fus- 

cous; mandibles  moderately  dorsiventrally  dilated,  form- 
ing a low  cup  with  clypeus ; clypeus  not  reflexed  at  apex ; 
marginal  cell  on  costa  subequal  to  stigma  in  length ; ven- 
tral mandibular  tooth  moderate  in  size  0.  coohii  Baker 

0.  viereckii  (Baker)  and  0.  annulatus  (Baker)  appear  to  be 
very  close  to  or  identical  with  0.  cookii,  judging  from  preliminary 
examination  of  a series  of  specimens.  The  three  are  separable  on 
the  basis  of  slight  color  differences,  as  follows ; 

a.  Legs  stramineous,  paler  than  body  (femora  and  tibiae  at 
apices  not  darker)  0.  viereckii  (Baker) 

a.  Legs  with  at  least  distal  portions^  of  femora  and  tibiae 

fuscous  b 

b.  Ocellar  area  concolorous ; mesopleura  distantly  punctured 

anteroventrally  0.  annulatus  (Baker) 

b.  Ocellar  area  piceous;  mesopleura  more  closely  punctured 

anteroventrally  0.  cookii  (Baker) 

All  three  forms  perhaps  should  be  treated  as  members  of  the 
Group  of  0.  mellicausa,  since  the  ventral  mandibular  tooth  is  toler- 
ably distinct. 

3.  Petiole  short,  relatively  stout  and  subsessile ; antennae  stra- 
mineous to  testaceous,  at  most  barely  subfuscous  4 


ENTOMOLOGICA  AMERICANA 


4.  Mandibles  dorsiventrally  dilated,  the  dorsal  carina  sharp  to 
apex  of  mandibles,  forming  a distinct,  though  rather  shal- 
low basin  with  the  concave,  depressed  clypens;  mandibles 
suddenly  narrowed  distad  of  basal  fourth  by  a broad,  very 
shallow  ventral  excision,  the  distal  portions  curved  and 

deflexed;  flagellum  yellow-testaceous  0.  alemon  (Fox) 

M.  trita  Melander  and  0.  crucis  Viereck  appear  to  be  simple 

synonyms  of  0.  alemon. 

4.  Mandibles  not  dorsiventrally  dilated,  the  dorsal  carina  obsolete 
near  apices;  pygidinm  sharply  deflned;  mandibles  gradu- 
ally slender  from  base  to  apex,  not  curved  and  apically 
deflexed;  flagellum  subfuscous.  Baja  California,  Mexico. 

0.  ignacio,  sp.  nov. 

Group  of  0.  lamellifera 

1.  Antennae  tuberculate ; mesosternal  lamelliform  processes  an- 
teriorly connected  by  a transverse  ridge  (in  ventral  view, 
the  mesosternal  armature  thus  appears  like  an  inverted 
U).  Baja  California,  Mexico  0.  bicornigera,  sp.  nov. 

1.  Antennal  tubercles  unarmed;  mesosternal  processes  not  con- 

nected   2 

2.  Mesopleura  closely,  strongly  punctate  throughout  (antero ven- 

tral regions  with  distinct  punctures  and  scattered  punc- 
tulations)  ; lateral  pronotal  faces  posteriorly  obscurely 
punctate ; eyes  and  ocelli  very  large : the  eyes  2.8-2.85  as 
long  as  ocellocular  distance,  0.96  the  width  of  frons  be- 
tween them;  vertex  length  0.65-0.75  the  eye-length;  legs 
stramineous,  distinctly  paler  than  body.  Arizona. 

0.  lamellifera,  sp.  nov. 

2.  Mesopleura  with  anterior  half  polished,  virtually  impunctate 
(the  impunctate  area  sharply  margined  dorsally  by  a 
cariniform,  episternal-epimeral  oblique  ridge)  ; lateral 
pronotal  faces  confluently  punctate,  coarsely  so;  eyes  and 
ocelli  smaller:  the  eyes  2. 3-2.4  the  ocellocular  distance, 
0.88  the  width  of  frons  between  eyes;  the  vertex  length 
0.8-0.85  the  eye-length ; legs  and  antennae  concolorous, 
not  paler  than  body.  Mexico  0.  mixtoensis,  sp.  nov. 

Group  of  0.  set if  era 

1.  Clypeus  over  most  of  its  surface  with  a dense,  short,  evenly 
clipped  brush  of  stiff,  subclavate  setae ; mandibles  4-den- 
tate  distally  0.  setifera  Schuster 

1.  Clypeus  virtually  glabrous;  mandibles  3-dentate  distally  (PI. 

VII:  2)  0.  Inramosa  Schuster 


56 


VOLUME  XXXVII 


Group  of  0.  ocellatus 

1.  Legs  and  antennae  concolorous  with  body;  mesosterrmin  largely 
polished  and  with  only  obscure  distant  punctures  behind 
the  processes ; clypeus  slightly  convex  basally ; ocelli  small, 
length  0.4  the  ocellocular  distance  or  less;  pubescence  sil- 
very   0.  ocellatus  Baker 

(=0.  fallax  Viereck) 

1.  Legs  and  antennae  nearly  black;  ocelli  ca  0. 5-0.6  the  ocellocular 
distance ; clypeus  not  convex  basally ; pubescence  yellow 

to  golden  0.  pudicus  (Melander) 

(0.  atripes  Mickel  is  a synonym) 

Group  of  0.  mellicausa 

1.  Pygidium  dull,  obscurely  granulose,  but  not  defined  laterally; 
temples  angularly  rounded,  moderately  full. 

See  0.  grata  (Melander) 

1.  Pygidium  polished  and  shining,  undefined;  mesosternal  spurs 

usually  distant  2 

2.  Head  elongate  behind  eyes  (vertex  length  more  than  0.8  eye- 

length)  ; ocelli  small,  the  ocellocular  distance  over  1.75 
their  length ; vestiture  orange-tinged ; propodeum  with 
2 elongate  areas,  4-5  reticulations  long;  clypeus  at  edge 
of  frontal  ridge  produced  as  an  extremely  weak  transverse 
tooth  0.  succineus  Viereck 

2.  Head  relatively  short  behind  eyes,  transverse ; eyes  large ; ocelli 

larger,  the  ocellocular  distance  1.0-1. 6 the  ocellar  length; 
basal  propodeal  areas  indistinct,  not  more  than  2 reticula- 
tions long;  clypeus  not  elevated  posteriorly  at  all  3 

3.  Propodeum  smooth,  with  obsolete,  wide-meshed,  low,  obscure 

reticulations;  antennae,  legs,  ocellar  area  and  second  seg- 
ment under  felt  lines  piceous;  felt  lines  of  second  sternite 
minute  tufts;  eyes  and  ocelli  small:  eye-length  1.8  ocel- 
locular distance;  interocular  distance  1.3  eye-length;  ocel- 
locular distance  1.5  ocellar  length;  antero ventral  meso- 
pleural  areas  polished.  Texas  0.  parksiana,  sp.  nov. 

3.  Propodeum  closely,  rather  deeply  reticulate-foveate  or  reticu- 

late; eyes  and  ocelli  large,  the  interocular  distance  0. 9-1.1 
the  eye-length  4 

4.  Head  subtruncate  behind,  somewhat  transversely  rectangular, 

not  evenly,  suddenly  narrowed  behind  eyes,  the  short 
temples  not  inflated ; postocular  length  ca.  0.8  eye-length ; 
anteroventral  mesopleural  areas  with  scattered  coarse 
punctures,  on  the  intervals  between  which  occur  distinct 
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to  obscure,  fine  pnnctulations ; dorso-anterior  lobe  of  pro- 
podeum  polished,  glabrous.  (0.  mellicausa  complex)  ...  5 

4.  Head  evenly  semicircular  in  dorsal  outline,  behind  the  eyes, 

the  temples  not  at  all  developed;  postocnlar  length  very 
short ; anteroventral  mesoplenral  areas  with  scattered 
coarse  punctures,  the  intervals  nitid,  with  few  or  no  punc- 
tulations ; clypeal  basin  shallow  or  none,  the  clypeus 
scarcely  concave ; dorso-anterior  lobe  of  propodeum  usu- 
ally punctate,  at  least  above  8 

5.  Petiole  very  slender,  the  sculptured,  flat  region  of  the  first 

sternite  distinctly  more  than  twice  as  long  as  wide  at  apex, 
distinctly  less  than  half  as  wide  as  second  tergite ; legs 
and  antennae  fuscous ; ocelli  small,  the  ocellocular  dis- 
tance over  1.6  ocellar  length;  anteroventral  mesoplenral 
areas  essentially  devoid  of  pnnctulations.  Montana. 

0.  mellicausa  subsp.  piceipes,  subsp.  nov. 

5.  Petiole  less  slender,  the  length  of  coarsely  sculptured  sternal 

area  less  than  twice  its  width,  the  width  of  petiole  at  least 
half  the  width  of  second  tergite ; ocelli  larger,  ocellocular 
distance  less  than  1.4  ocellar  length  6 

6.  Eyes  very  large,  the  eye-length  2. 6-2. 8 the  ocellocular  distance, 

ca  0.86-0.95  the  inter  ocular  distance ; antennae  and  legs 
pale ; interocular  distance  not  over  half  head  width.  Ari- 
zona; Baja  California,  Mexico  0.  pima,  sp.  nov. 

6.  Eyes  and  ocelli  smaller,  eye-length  2. 0-2. 3 the  ocellocular  dis- 

tance, less  than  0.85  the  interocular  distance ; interocular 
distance  distinctly  over  half  the  head  width  7® 

7.  Antennae  not  distinctly  fuscous,  at  most  weakly  subfuscous; 

clypeal  truncation  not  over  0.85  width  of  anterior  ocellus; 
ocellocular  distance  1.1-1. 5 ocellar  length,  1.2-1. 3 the  in- 
terocellar  distance. 

0.  mellicausa  subsp.  mellicausa  (Blake) 
0.  hrevicornis  Fox,  0.  mellicornis  Baker  and  0.  ohliquus  Vier- 
eck  appear  to  be  all  synonymous  with  0.  m.  mellicausa.  The  mem- 
bers of  this  complex  are  polymorphous  and  particularly  difficult. 
It  is  possible  that  three  populations  (or  subspecies,  or  even  species) 
may  be  at  hand,  which  can  be  tentatively  separated  as  follows: 

® 0.  grata  (Melander)  may  key  here;  this  is  characterized  by 
the  sharp,  keel-like  longitudinal  median  carina  of  the  base  of  ab- 
dominal sternite  two.  This  is  also  present  in  0.  mellicausa,  but 
less  marked  (for  instance  the  types  of  0.  hrevicornis  and  0.  indo- 
iatus  show  it).  0.  grata  is  here  placed  in  the  group  of  0.  parvus. 
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a.  Parapsidal  furrows  abbreviated,  vestigial  or  absent  an- 
terior to  middle  of  mesonotum  b 

a.  Parapsidal  furrows  weak,  but  discrete  anterior  to  middle 

of  mesonotum  0.  mellicausa  (Blake) 

(=0.  hrevicornis  Fox) 

b.  Ocellar  area  piceous ; felt  lines  of  second  sternite  ca  0. 3-0.4 

length  of  those  of  tergite ; mesosternal  teeth  reduced  in 

size  0.  fnellicornis  (Baker) 

b.  Ocellar  area  coneolorous ; felt  lines  of  second  sternum 
short ; mesosternal  teeth  slightly  more  robust. 

0.  oMiquus  Viereck 

7.  Antennae  distinctly  fuscous ; clypeal  truncation  equal  or  nearly 

in  width  to  anterior  ocellus;  legs  with  femora,  at  least, 
subfuscous  distally  (never  stramineous)  ; anteroventral 
mesopleural  areas  (juite  distinctly  punctulate  on  the  punc- 
ture-intervals 0.  mellicausa  subsp.  westcotti  (Melander) 
(0.  indofatus  Viereck  appears  to  be  synonymous) 

8.  Ocellar  area  piceous ; second  sternite  with  scattered,  fine  punc- 

tures that  may  be  subconfluent  at  base,  but  polished  else- 
where ; if  mesopleura  with  much  plumose  hair,  the  felt 
lines  with  dark  underlying  integument  9 

8.  Ocellar  area  not  piceous;  second  sternite  coarsely,  rugosely 

punctured  over  most  of  its  area;  gaster  coneolorous,  not 
darker  beneath  felt  lines ; mesosternal  processes  minute, 
obscure;  mesopleura  (and  metapleura)  with  considerable 
plumose,  appressed  hair ; antennae  and  legs  stramineous. 
Arizona  0.  ter  vita  subsp.  obscura,  subsp.  nov. 

9.  Clypeus  strongly  developed,  plate-like,  fiat,  on  same  plane  with 

dorsal  rim  of  mandibles,  distinctly  longer  (0.52-0.55) 
than  half  the  interocular  distance ; mesosternal  processes 
minute,  obscure,  semi-transverse  asperities ; stramineous, 
with  stramineous  legs  and  antennae ; integument  under 
felt  lines  coneolorous;  petiole  very  slender,  distinctly  con- 
tracted posteriorly,  subconfluently  punctured  dorsally. 

0.  territa  subsp.  territa  (Cockerell) 
9.  Clypeus  much  less  developed,  more  transverse,  at  least  slightly 
depressed  below  mandibular  rim,  distinctly  shorter  (0.43- 
0.46 ) than  half  the  length  of  interoeular  distance ; meso- 
sternal spurs  sharp,  triangular ; petiole,  in  dorsal  profile, 
widest  at  apex,  subnodose : integument  more  or  less  cas- 
taneous,  at  least  under  felt  lines.  Arizona. 

0.  clypeatus,  sp.  nov. 
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Group  of  0.  serous 

1.  Entirely  rufo-testaceoiis  to  ferruginous  2 

1.  Bicolorous,  the  gaster,  femora  and  tibiae  fuscous  to  piceous. 

0.  mariae  (Cameron) 

. Clypeus  strongly  tuberculate  at  base  0.  armata,  sp.  nov. 

. Clypeus  not  or  barely  tuberculate  at  base  0.  serous  Viereck 

Group  of  0.  anomala 

1.  Antennae  fuscous;  pygidium  polished;  mandibles  with  dorsal 
Carina  weak,  vestigial  distally  (thus  without  a vertical 
external  face  distally)  ; parapsidal  furrows  incomplete. 

Texas  0.  anomala,  sp.  nov. 

1.  Antennae  concolorous;  pygidium  ‘ ‘ aciculate  ’ ’ ; parapsidal  fur- 
rows deep,  nearly  complete.  New  Mexico. 

0.  hamata  (Melander) 

Subgenus  Periphotopsis,  subgenus  novum 

This  subgenus  is  characterized  by  the  presence  of  a pair  of 
tumid,  gibbous,  nitid  and  impunctate  longitudinal  swellings  lying 
before  the  middle  coxae.  In  both  the  posterior  position  of  these 
processes,  and  in  their  form,  it  differs  from  all  species  of  the  sub- 
genus Odontophofopsis. 

Includes  only  a single  species : 0.  mamatus,  sp.  nov.  Arizona. 


60 


VOLUME  XXXVII 


Part  C.  Descriptions  of  New  Genera,  Species  and  Subspecies 
Genus  Acrophotopsis,  genus  novum 

Male.  Nocturnal  forms,  largely  or  entirely  rufo-ferruginous  to 
ferruginous,  at  most  the  gaster  more  or  less  piceous;  vestiture  uni- 
formly white,  sparse,  locally  plumose. 

Head  transversely  rectangular-obtrapezoidal  in  dorsal  outline, 
with  the  eyes  very  large,  polished,  protuberant,  gibbous,  and  the 
ocelli  extremely  large,  salient ; vertex  behind  eyes  rather  short,  the 
temples  not  full;  elypeus  concave,  strongly  depressed  below  dorsal 
mandibular  rims,  flat  at  base,  forming  a shallowly  saucer-like  basin 
with  the  closed  mandibles.  Mandibles  strongly  dorsiventrally  di- 
lated, with  complete,  sharp  dorsal  rims  and  rather  very  broad, 
coarsely  hirsutely  punctured  external  faces,  only  the  distal  portions 
smooth  and  nitid;  ventral  margin  strongly  excised  by  a deep, 
rounded  sinus  (width  at  sinus  0.5-0.65  the  maximum  distal  width), 
subtended  by  a very  large,  protuberant,  rounded  ventral  tooth : 
the  minimal  width  of  mandibles  at  excision,  the  maximal  at  tooth 
(there  ca  1. 8-2.0  as  wide  as  at  excision),  and  distally  again  dis- 
tinctly dilated  and  rather  strongly  deflexed,  thus  quite  contorted; 
the  dilated  apical  portion  obliquely  tridentate  distally;  apical  por- 
tions of  the  deflexed  distal  portions  of  the  mandibles  distinctly 
crossing,  more  or  less  cruciate.  Mentum  distinctly  carinate-tu- 
berculate  longitudinally  along  midline.  Hypostomal  region  and 
ridges  quite  unmodified.  Maxillary  palpi  6-,  labial  4-segmented. 
Sculpture  of  cranium  fine,  distant ; the  head  therefore  shining. 

Alitrunk  with  mesoscutum  with  subcomplete  parapsidal  fur- 
rows, absent  or  obscure  on  anterior  third  of  mesoscutum;  epaulets 
of  prothorax  discrete,  the  humeral  epaulets  lying  in  a shallow, 
transverse,  gutter-like  channel.  Mesopleura  with  the  oblique  sulcus 
deep,  obvious,  smooth  and  nitid,  the  region  antero-ventrad  to  it 
similarly  smooth,  nitid,  impunctate;  the  sculpture  confined  to  the 
dorsal  fourth  and  the  elevated,  inflated  postero-ventral  region. 
Mesosternum  quite  unarmed;  metasternal  transverse  process  low, 
transverse,  bidentate,  not  produced  medially  between  posterior 
coxae.  Middle  coxae  approximated  and  unarmed;  posterior  coxae 
unarmed ; trochanters  unarmed ; calcaria  1-2-2 ; tibiae  slender,  not 
flattened.  Wings  with  a large,  deeply  pigmented  stigma,  its  length 
ca  0.8  the  length  of  marginal  cell  along  costa ; cell  R5  large,  slightly 
longer  than  stigma;  cells  R4  and  1st  M2  not  indicated,  even  by 
color  lines. 

Abdomen  with  petiole  slender,  nodose,  moderately  strongly  con- 
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stricted  dorsally  and  laterally  at  apex,  its  distal  width  much  less 
than  that  of  base  of  second  segment,  the  tergnm  coarsely  and 
closely  to  contiguously  sculptured,  at  least  laterally.  Gaster  ex- 
tremely finely  punctate,  highly  polished,  the  disks  of  tergnm  and 
sternum  two  very  distantly  punctulate,  nitid  and  smooth,  strongly 
contrasted  with  petiole  in  sculpture ; tergum  two  with  elongate 
felt  lines ; sternum  two  with  short,  tuft-like,  but  distinct  felt  lines. 
Pygidium  short  and  subtruncate  at  apex,  the  region  of  the  basal 
setigerously  punctate  band  nitid,  undefined,  except  for  a minutely 
puberulent,  apical,  punctulate  border.  Hypopygium  highly  modi- 
fied, abbreviated,  transverse,  the  truncately  terminated  apex  retuse- 
emarginate ; lateral  edges  of  hypopygium  elevated  as  lateral,  basal 
carinae : the  disk  of  hypopygium  thus  distinctly  depressed.  Plu- 
mose hair  distinct,  at  least  as  a weak  ring  at  apex  of  second  ab- 
dominal tergum.  Genitalia  highly  modified;  the  parameres  strongly 
dorsiventrally  fiattened,  lying  in  one  horizontal  plane,  arcuate  and 
overlapping  distally:  thus,  when  in  situ,  projecting  from  apex  of 
gaster  as  a single  median  spine.  Inner  edges  of  parameres  very 
strongly  setose ; ventral  parameral  plates  apically  minutely  setu- 
lose,  with  a very  fine  puberulence ; apodemes  of  aedeagus  short, 
rather  stout,  the  distal  aedeagal  teeth  strong,  rather  distant ; auric- 
ulate  lobe  at  base  of  digital-complex  distinct,  prominent;  cuspis 
stout,  somewhat  flattened,  invested  with  a fine,  dense  pubescence, 
distally  rather  abruptly  terminated  in  a rounded  apex  (not  ap- 
pendiculate)  ; basal  ring  short  and  stout. 

Female  unknown. 

Genotype.  Acrophotopsis  eurygnathus,  sp.  nov. 

The  genus  is  small,  including  only  the  following  two,  highly 
specialized  species.  The  female  sex  is  quite  unknown,  and  we  know 
nothing  about  the  bionomics  of  the  species,  except  the  fact  that  the 
males  are  nocturnal  and  eremian  in  distribution. 

The  genus  Acrophotopsis  is  one  of  the  few  well-isolated  elements 
in  the  Nearctic  Sphaeropthalniines.  It  shows  an  apparent  affinity 
to  Dilophotcpsis,  genus  novum,  but  not  to  any  other  Nearctic  genus. 

Acrophotopsis  and  Dilophotopsis  share  the  following  peculi- 
arities : ( 1 ) a highly  specialized  hypopygium,  which  is  broadly 
retuse-emarginate  distally,  abbreviated  and  transverse,  with  the 
lateral  margins  elevated-cariniform ; the  disk  thus  strongly  de- 
pressed; (2)  strongly  developed,  dorsiventrally  dilated  mandibles 
that  are  quite  contorted : showing  a very  large,  but  rounded  ventral 
process  or  tooth,  beyond  which  the  mandibles  are  strongly  ventrally 
incised  by  a rounded  sinus,  beyond  which  the  mandibles  are  again 
strongly  dilated  in  their  distal  thirds  (PI.  1:1);  (3)  genitalia 
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highly  modified,  with  ventral  parameral  plates  finely  tomentose 
distally,  and  with  the  parameres  more  or  less  flattened  and  arcuate, 
but  not  npcnrved  distally  (PI.  1 : 2,  3)  ; (4)  petiole  slender,  nodose, 
very  coarsely  and  closely  scnl]:>tnred,  the  coarse  sculpture  of  tergnm 
one  thus  strongly  contrasted  with  (5)  the  exceedingly  minutely, 
distantly  pnnctnlate  second  abdominal  segment,  which  appears  by 
contrast  with  the  petiole  very  highly  polished;  (6)  mesopleura 
highly  modified : the  antero-ventral  areas  quite  impnnctate  and 
highly  polished,  glabrous;  with  a deep,  obvious,  polished  and  im- 
punctate  mesopleural  oblique  furrow,  dividing  the  mesopleura  into 
an  antero-dorsal  and  postero-ventral  region  that  is  coarsely  sculp- 
tured ; ( 7 ) calcaria  1-2-2 ; ( 8 ) plumose  vestiture  discrete  at  least 
at  apex  of  abdominal  segment  two;  (9)  head  in  dorsal  outline  some- 
what transversely  subrectangular,  but  with  very  large,  protuberant 
eyes  and  ocelli. 

These  similarities  give  the  two  genera  a similar  facies  and  appear 
to  indicate  a relationship : they  are  too  many  to  be  entirely  fortui- 
tous, hence  the  groups  appear  to  be  really  related  rather  than  to 
represent  convergent  types.  The  characteristic  form  of  the  mandi- 
bles (equally  contorted  types  are  scarcely  developed  elsewhere  in 
the  Sphaeropthalmines)  ; the  highly  specialized  mesopleura  (ap- 
proaching Phot omor pirns  in  the  polished  antero-ventral  regions  and 
well-developed  oblique  sulcus)  ; the  identical  form  and  sculpture  of 
the  petiole,  as  well  as  highly  contrasting,  highly  polished  gaster; 
the  form  of  the  head  and  its  sculpture,  and  the  size  of  eyes  and 
ocelli ; the  extremely  highly  developed  hypopygium ; and  the  pubes- 
cent ventral  parameral  plates  ( quite  glabrous  in  all  other  Sphaerop- 
thalmines), all  show  a close  relationship. 

Coupled  with  these  similarities  we  find  a number  of  important 
differences  that  warrant  separating  Acrophotopsis  and  Dilophotop- 
sis  generically.  The  most  important  are  : (1 ) the  entirely  unarmed 
mesosternum  of  Acrophotopsis  (provided  with  a pair  of  central 
pegs  in  Dilophotopsis)  ; (2)  genitalia  with  parameres  strongly 
flattened,  curved  mesad,  with  the  apices  normally  overlapping  when 
m situ,  hence  with  the  parameres  appearing  to  project  between 
pygidium  and  hypopygium  as  a single  median  spine^®  (in  Dilopho- 
topsis projecting  as  a pair  of  spines  and  less  flattened,  not  blade- 

In  PI.  1:2  this  is  not  apparent  since  the  basal  ring  has  been 
removed,  and  the  rest  of  the  genitalia  have  been  somewhat  flattened 
to  spread  them  out  for  better  visibility  of  the  aedeagus.  It  should 
be  noted  that  in  figures  2 and  3 of  PI.  I the  dorsal  aspect  is  shown 
on  the  left-hand  side,  and  the  ventral  aspect  on  the  right  hand  side 
of  the  figure. 
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like  and  falcate)  ; (3)  ventral  felt  lines  distinct  (absent  in  Dilopho- 
topsis  or  vestigial)  ; (4)  nientum  modified,  longitudinally  carinate- 
tnbercnlate  (flat  in  Dilophotopsis) . These  differences  are  fully  as 
significant  as  those  separating  the  Sphaeropthalma  complex  from 
the  Photomorphus-Odoniophotopsis  complex;  hence,  if  we  are  to 
recognize  genera  at  all  in  the  Sphaeropthalmines,  we  must  separate 
Acrophotopsis  and  Dilophotopsis  generically. 

In  the  form  of  the  last  abdominal  sternum  and  in  the  form  of 
the  mandibles  and  genitalia,  the  genus  is  extremely  highly  special- 
ized and  cpiite  isolated.  The  unique  form  of  the  hypopygium, 
coupled  with  the  unarmed  mesosternum,  is  sufficient  to  separate  it 
at  once  from  all  other  Nearctic  Mutillid  genera.  It  is  possible  that 
the  genus  can  be  derived  from  a very  unspecialized  type  in  Micro- 
mutilla:  though  I know  of  no  form  that  even  approaches  an  ante- 
cedent type.  The  polished  antero-ventral  mesopleural  areas,  the 
subcomplete  or  incomplete  parapsidal  furrows,  and  the  minutely 
punctulate  gaster  indicate  there  may  be  some  relationship,  however 
tenuous.  There  does  not  appear  to  be  any  relationship  with  any 
other  generic  type,  except  that  indicated  above  with  Dilophotopsis. 
It  is  therefore  apparent  that  Dilophotopsis  and  Acrophotopsis 
represent  the  apices  of  a long,  independent  evolutionary  line, 
whose  ancestral  types  cannot  today  be  identified. 

There  is  a slight  possibility  that  Dilophotopsis  and  Acropho- 
topsis are  convergent  types,  and  that  Acrophotopsis  may  be  de- 
rived from  near  the  Group  of  8.  orestes  in  Sphaeropthalma  sub- 
genus Photopsis.  Acrophotopsis  shares  with  that  group  a number 
of  specialized  features,  among  them  the  form  of  the  mandibles 
(approaching  Acrophotopsis  in  8.  orestes  and  its  relatives,  even 
if  not  as  extreme:  compare  PI.  I:  I and  PL  V:2).  The  less  ex- 
treme development  of  the  mandibles,  the  complete  parapsidal  fur- 
rows, the  unspecialized  pygidium  and  hypopygium,  and  genitalic 
structure  indicate  that  any  connection,  if  present,  is  very  distant. 
It  appears  more  probable  that  the  similarities  here  are  due  to  con- 
vergence. 

The  depressed,  retuse-eniarginate,  transverse,  laterally  carinate 
hypopygium  is  sufficient  to  separate  Acrophotopsis  from  all  other 
genera,  except  Dilophotopsis.  In  Photomorphus  subg.  Photomor- 
phus  the  hypopygium  is  slightly  depressed  and  concave,  and  deli- 
cately margined  laterally;  but  the  disk  is  not  clearly  broader  than 
long,  and  is  not  truncate-emarginate  distally;  furthermore,  Photo- 
morphus does  not  have  the  sides  of  the  hypopygium  with  sharply 
elevated  ridges.  The  depressed  hypopygium  is  a characteristic 
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certainly  acquired  independently  by  the  two  groups,  since  they 
share  very  few  other  features.  It  is  possible,  however,  that  the 
common  ancestral  form  of  Acrophotopsis  and  Dilophotopsis  had 
such  a depressed,  trnncate-retnse,  laterally  carinate  hypopyginm. 
Perhaps  the  most  significant  feature,  isolating  Acrophotopsis  from 
all  Mntillid  genera  known  to  me,  lies  in  the  flattened,  dorsiventral 
blade-like  parameres  that  are  arched  mesad  to  such  a degree  that 
they  normally  overlap  at  their  apices  (and  issue  as  a single  median 
spine  from  the  apex  of  the  abdomen).  The  longitudinally  ridged 
mentnm,  with  the  ridge  medially  produced  as  a tubercle,  is  also 
quite  diagnostic,  recurring  again  only  in  the  snbgenns  Photomor- 
plius. 

The  presence  of  plumose  hairs  in  the  two  species  of  this  genus 
(as  well  as  in  Dilophotopsis)  is  significant  as  indicating  that  the 
common  ancestral  type  for  all  of  the  Sphaeropthalmoid  wasps  prob- 
ably had  plumose  vestitnre. 

Acrophotopsis  eurygnathus,  sp.  nov. 

Plate  I,  Figures  1 and  2 

Male.  Length  10  mm.  Head,  alitrimk  and  petiole  rnfo- 
ferrnginons  to  orange-ferrnginons ; gaster  similarly  pigmented, 
with  the  area  under  dorsal  and  ventral  felt  lines  piceo-castaneous 
to  castaneons  (this  deeper  pigmentation  occasionally  extended 
over  most  of  second  segment).  Legs  much  paler  than  body,  a 
golden  stramineous;  antennae  golden-orange  to  orange,  slightly 
paler  than  head.  Vestitnre  uniformly  pale. 

Head  (excl.  eyes)  essentially  transversely  rectangular  in  dorsal 
profile,  only  slightly  obtrapezoidal,  subparallel  for  a very  short 
distance  behind  eyes,  then  gradually  convergent  and  rounded  into 
the  subtruncate  posterior  aspect  of  head ; sculpture  fine,  setigerous, 
distant,  the  broad  intervals  smooth  and  nitid;  the  head  thus  quite 
highly  polished  and  shining;  vestitnre  rather  sparse  but  elongate, 
subplumose  to  apparently  simple.  Head-width  2.1  mm;  frontal 
distance  between  eyes  1.05  mm  (0.50  the  head-width).  Eyes  large, 
protuberant,  black,  highly  polished,  0.87  mm  long  (head-width  1.96 
the  eye-length)  ; malar  distance  ca  0.1  mm  or  less.  Ocelli  large, 
0.34  mm  long;  ocellocular  distance  0.36  mm  (1.06  ocellar  length)  ; 
interoeellar  distance  0.34  mm  (1.00  ocellar  length).  Scrobes  with 
tooth  large,  obvious,  but  with  suprascrobal  ridge  obscure,  becoming 
obsolete  mesad  of  tooth.  Clypeus  with  central  portion  nearly  flat, 
very  slightly  concave,  the  anterior  median  lobe  pronounced,  its 
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distal  part  strongly  npcurved,  its  apex  truncate-retuse,  the  angles 
of  the  anterior  lobe  acute,  but  scarcely  dentiform ; anterior  portion 
of  lobe  rather  strongly  setigeronsly  punctate,  the  bristles  curved, 
strong;  anterior  truncate  portion  of  lobe  0.25  mm  wide  (width 
distinctly  narrower  than  ocellar  length),  Clypens  rather  strongly 
depressed  below  the  dorsal  mandibular  rims,  forming  a distinct 
basin  with  closed  mandibles,  its  base  flat  and  showing  no  trace  of 
a median  tubercle ; disk  polished,  slightly,  distantly,  setigeronsly 
pnnctnlate : the  vestitnre  inconspicuous  and  slight.  Mandibles 
contorted,  highly  modified,  robust : strongly  dorsiventrally  dilated, 
the  apex  coarsely,  obliquely  tridentate ; the  dilated  dorsal  rims  with 
dorsal  carinae  complete,  blade-like,  ending  in  the  third  (inner) 
dorsal  tooth ; ventral  contours  strongly  interrupted,  with  a very 
large,  subbasal,  rounded,  protuberant  tooth  (the  basal  portion,  to 
apex  of  ventral  tooth,  0.5  mm  long  by  0.45  mm  wide  at  tooth), 
beyond  which  the  mandible  is  suddenly,  strongly  excised  by  a 
rounded  sinus  (at  which  it  becomes  merely  0.25  mm  wide),  beyond 
which  it  is  slightly  dorsally  curved,  then  ventrally  deflexed  and 
again  dilated  (maximum  width  at  level  of  inner  dorsal  tooth  0.31- 
0.32  mm).  Mentum  with  a rounded  longitudinal  ridge,  which  is 
strongly  elevated  as  a triangular  tooth  or  tubercle.  Antennae  with 
pedicel  transverse,  0.15  mm  long;  first  flagellar  segment  0.44  mm 
long;  second  flagellar  0.50  mm  long;  flagellum  0.20  mm  in  diameter 
near  base. 

Alitrunk  rather  coarsely,  closely  to  contiguously  sculptured, 
except  locally  on  mesoplenra  and  on  metapleura,  with  a moderate, 
rather  fine,  elongate,  simple  to  subplumose  whitish  vestitnre. 
Pronotum  largely  coarsely  sculptured  with  contiguo-confluent, 
hexagonal,  pit-like  shallow  punctures,  the  posterior  portions  of  the 
lateral  faces  merely  obscurely  longitudinally  wrinkled ; dorsal 
humeral  epaulets  transverse,  lying  in  a gutter-like,  conspicuous, 
shallow  transverse  glabrous  sulcus,  on  each  side  of  the  rounded 
humeri ; lateral  epaulets  distinct  as  a micropunctulate  and  micro- 
setigerous  tuft  at  dorsal  border  of  the  obscurely  sculptured  lateral 
faces.  Mesoscutum  with  rather  coarse,  locally  slightly  less  close 
punctures  (the  central  portion  of  disk  with  narrow  intervals),  with 
parapsidal  furrows  discrete  on  posterior  two-thirds  of  the  sclerite. 
Mesoplenra  with  sculpture  discrete  on  swollen  postero-ventral  re- 
gion and  on  antero-ventral  region  (there  shallowly,  coarsely,  hex- 
agonally  punctate-reticulate,  the  reticulations  becoming  obscure  on 
the  antero-dorsal  portions)  ; antero-ventral  region  nitid,  impunc- 
tate,  at  most  with  obscure  traces  of  the  coarse  reticulation  of  the 
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adjoining*  areas,  highly  polished  and  devoid  of  hairs;  oblique  sulcus 
running  back  from  antero-ventral  region  discrete,  rather  deep, 
nitid  and  impunctate ; posterior  margin  of  mesopleura  with  the 
puncturation  extending  backward  to  meso-metapleural  suture 
dorsally,  but  ventrally  with  the  pleural  region  above  the  middle 
coxae  quite  smooth,  nitid  and  impunctate.  Metapleura  nitid  and 
superficially  impunctate  on  dorsal  two-thirds,  (but  actually  with 
minute,  scattered  microscopic  punctulations  bearing  fine,  obscure 
hairs),  the  ventral  one-fourth  to  one-third  with  coarse,  shallow, 
areolate-reticulate  sculpture,  continuous  with  that  of  propodeum. 
Scutellum  very  coarsely,  strongly  confluently  punctured,  almost 
rugose-punctate.  Propodeum  rather  coarsely,  sharply  reticulate, 
the  reticulations  rather  close-meshed,  except  at  base  (where  there 
are  2-4  small  areas  imperfectly  defined  by  the  localized  obsolescence 
of  portions  of  the  transverse  intervals  of  the  reticulations).  Meso- 
sternum  with  anterior  declivity  nearly  impunctate,  nitid  and  highly 
polished,  posteriorly  becoming  gradually  more  or  less  punctate,  the 
punctures  relatively  small  and  ill-defined  (compared  to  adjacent 
pleural  regions),  ending  posteriorly  in  an  arcuate  ridge  or  coarse 
wrinkle,  anterior  to  each  coxa ; no  mesopleural  processes  whatsoever. 
Middle  coxae  approximated.  Metasternum  with  a small,  siiberect, 
bilobed  or  bidentate  process,  not  produced  over  bases  of  posterior 
coxae,  not  produced  between  the  posterior  coxae.  Legs  with 
sparse,  whitish,  long  vestiture ; calcaria  stramineous,  scarcely  paler 
than  legs,  1-2-2 ; coxae  and  trochanters  quite  unarmed.  Wings 
with  veins  yellow-brown,  the  stigma  deep  fuscous-brown;  marginal 
cell  rather  large,  1.25  mm  long  on  costa,  acutely  tapering  towards 
apex;  stigma  rather  large,  its  length  0.9  mm  (marginal  cell  ap- 
proximately 1.4  as  long  as  stigma,  measured  on  costal  margin)  ; 
cell  Rs  discrete,  pentagonal,  subtransversely  terminated,  0.95  mm 
long  (slightly  longer  than  stigma). 

Gaster  with  petiole  quite  nodose,  constricted  dorsally  near  apex, 
slender,  reddish,  coarsely,  confluently,  shallowly  rugose-punctate, 
on  terguni ; ventrally  similarly,  rugosely  punctured ; vestiture 
slender,  long,  pilose  and  subplumose ; apex  lacking  a discrete  band 
of  long  plumose  hairs.  Second  segment  by  contrast  highly  polished, 
with  fine,  rather  ill-defined,  shallow  punctures  separated  by  very 
wide,  nitid  intervals  (the  second  sternum  somewhat  more  coarsely 
and  closely  punctured  at  its  base,  which  is  obscurely  ridged  medi- 
ally, longitudinally)  ; vestiture  rather  sparse,  subdecumbent  to 
suberect,  simple  to  subplumose,  at  apex  of  tergum  with  a single  ring 
of  short,  obscure,  but  much  more  distinctly  plumose  hairs ; integu- 
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ment  ferrugineo-castaneous,  scarcely  darker  than  anterior  part  of 
body,  except  for  the  region  underlying  and  surrounding  the  felt 
lines,  which  is  castaneo-piceons  to  blackish  dorsally  and  ventrally; 
felt  lines  of  second  tergnni  elongate,  well-developed,  of  short  tnfts 
ca  0. 1-0.2  as  long  as  those  of  tergnm.  Distal  segments  similarly, 
finely,  distantly  pnnctnred,  with  similar  snberect,  long,  simple  to 
snbplnmose  hairs  (the  third  tergnm  at  apex  with  a very  few  short 
plumose  hairs).  Pygidinm  short,  transverse,  truncate  at  apex;  the 
truncate  distal  border  densely,  microscopically,  setigeronsly  pnnc- 
tnlate ; pygidinm  proper  nitid,  undefined,  impnnctate.  Hypo- 
pyginm  strongly  transverse,  with  disk  sharply  depressed,  the  lateral 
margins  defined  by  an  elevated  ridge  on  each  side,  the  apex  trnncate- 
retnse  (emarginate  by  a very  broadly  obtuse  angulation),  the  disk 
smooth  except  for  scattered  setigerons  pnnctnlations,  with  a distal 
border  of  fine,  microscopic  hairs.  Genitalia  as  in  generic  diagnosis : 
the  dorsiventrally  flattened,  falcate  parameres  with  their  acute 
apices  overlying,  issuing  as  a single  median,  acutely  angular  tooth. 

Holotype.  Globe,  Arizona,  July  8,  1949  (Werner  and  Nut- 
ting ).^^ 

Paratopotypes.  Two,  same  data;  twelve,  July  18,  1935  (F.II. 
Parker). 

Paratypes.  Arizona:  San  Carlos,  May  12-13,  1918  (J.C.  Brad- 
ley), two  males  ; thirty  miles  E.  of  Qnijotoa,  Pima  Co.,  Ang.  28-29, 
1927,  one  male;  Qnijotoa,  Pima  Co.,  Ang.  27-28  (J.C.  Bradley), 
three  males;  Sabino  Basin,  Santa  Catalina  Mts.,  Ang.  15-21,  1916, 
ca  388  ft.,  one  male  and,  same  data,  July  8-20,  1916,  one  male; 
Coyote  Mts.,  Ang.  4-7,  1916,  ca  3500  ft.,  three  males;  Palo  Alto, 
July  29-30,  1916,  one  male;  Kits  Peak,  Kincon,  Baboqnivari  Mts., 
Ang.  1-4,  1916,  ca  4500  ft.,  one  male ; Black  Dike  Prospect,  Sierritas 
Mts.,  July  26-29,  1916,  ca  3750  ft.,  one  male. 

This  extremely  discrete  species  can  be  separated  at  once  by  the 
generic  features  (see  under  discussion  after  generic  diagnosis), 
except  for  its  single  known  congener.  The  separation  from  the 
related  A.  campylognathus  is  given  under  the  latter.  The  most 
obvious  separation  lies  in  the  fact  that  the  gaster  is  locally  piceons 
or  castaneo-piceons  (at  least  under  the  felt  lines)  in  eurygnathus, 
while  it  is  concolorous  with  the  alitrunk  in  campylognathus.  In 
eurygnathus  the  mandibles  show  a slight  dorsal  constriction  and 

I am  indebted  to  Dr.  W.  Brown,  Jr.,  for  making  this  specimen, 
and  others  by  Werner  and  Nutting,  available,  and  would  like  to 
acknowledge  the  generosity  of  the  collectors  in  donating  this  ma- 
terial. 
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are  narrowed  opposite  the  point  where  they  are  incised  ventrally ; 
no  such  constriction  is  evident  dorsally  in  campylognathus,  hence 
the  dorsal  rims  form  a more  nearly  straight  line  in  anterior  view. 

Female  unknown. 

This  and  the  following  species  are  recognized  very  easily  by  the 
unarmed  mesosternnm,  conpled  with  the  characteristic,  transverse, 
distally  trnncate-emarginate  hypopyginm.  The  mandibles  are  also 
quite  diagnostic,  similar  ones  recurring  again  only  in  the  probably 
related  genus  Dilophotopsis.  The  mandibles  are  strongly  con- 
torted, strongly  dorsiventrally  dilated  to  the  very  apex,  and  quite 
nnnsually  developed;  they  are  extremely  deeply,  roundly  emargi- 
nated  ventrally,  with  an  nnnsiially  large  subtending,  rounded 
tooth  (PI.  1:1)  ; the  portion  beyond  this  ventral  excision  is  again 
gradually  strongly  dilated  and  decurved,  the  distal  portions  of  the 
mandibles  being  quite  heavy,  strongly  decurved,  and  with  their 
apices  crossing ; the  oblique,  dilated  apex  is  coarsely  tridentate,  with 
the  dorsal  tooth  rounded  and  somewhat  molariform. 

Acrophotopsis  campylognathus,  sp.  nov. 

Male.  Length  13.5  mm.  Body  uniformly  orange-ferruginous 
to  rufo-ferruginoiis,  the  gaster  quite  concolorous  with  head  and 
alitrunk,  not  darker  under  felt  lines.  Appendages  yellow-stram- 
ineous, paler  than  body.  Vestiture  moderately  sparse,  uniformly 
whitish,  largely  subsimple  (hispid)  to  subplumose ; apices  of  terga 
2-3  of  abdomen  with  thin  fringes  of  plumose  hairs. 

Head  as  in  A.  eurygnathus:  transversely  rectangulate  (with 
eyes  slightly  obtrapezoidal-rectangnlar) , subparallel  for  briefly 
behind  eyes,  then  rounded  evenly  into  the  rounded-truncate  pos- 
terior aspect  of  head ; puncturation  very  distant  and  fine,  the  broad 
intervals  strongly  nitid ; punctures  setigerous,  the  vestiture  of 
long,  erect,  fine,  white,  simple  to  subplumose  hairs.  Head-width 
2.45  mm;  frontal  distance  between  eyes  1.25  mm  (0.51  the  head- 
width).  Eyes  very  large  and  protuberant,  black  and  shining,  1.00 
mm  long  (head  width  2.07  the  eye-length)  ; malar  distance  0.15 
mm.  Ocelli  large,  salieiit,  0.43  mm  long;  ocellocular  distance  0.43 
mm  (1.00  ocellus  length)  ; interocellar  distance  0.38  mm  (0.88  the 
ocellar  length).  Clypeus  as  in  eurygnathus;  the  disk  distantly 
setigerously  punctulate,  slightly  concave,  flat  and  non-tnberculate 
at  base,  depressed  deeply  below  the  level  of  the  dorsal  rims  of  the 
mandibles  (and  forming  a basin  with  the  closed  mandibles)  ; an- 
terior portion  of  middle  lobe  suddenly,  almost  rectangularly, 
dorsally  reflexed,  the  erect,  truncate-retuse  anterior  margin  0.30 
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mm  wide,  setigerously  punctulate,  bearing  a faint  beard  of  curved 
setae.  Mandibles  almost  identical  with  those  of  eurygnathus,  at 
best  slightly  more  robust,  strongly  contorted;  right  mandible  0.60 
mm  wide  at  ventral  tooth  (length  to  apex  of  tooth  also  0.60  mm)  ; 
minimal  width  at  incision  0.33  mm ; maximal  width  of  distal  por- 
tion (near  inner  dorsal  tooth)  0.40  mm.  Antennal  scrobes  with  a 
large,  salient  denticle;  suprascrobal  arcuate  ridges,  running  out 
from  antennal  tubercles,  well-defined,  extending  laterally  as  far 
as  the  scrobal  tubercles.  Mentum  with  the  longitudinal  ridge  well 
developed,  produced  near  middle  into  a tuberculate  angulation  (de- 
fined perhaps  slightly  more  than  in  eurygnathus).  Antennae 
with  inflated  bulb  of  pedicel  0.2  mm  long;  first  flagellar  segment 
0.53  mm  long;  second  flagellar  segment  0.56  mm  long;  flagellum 
near  base  0.2  mm  wide. 

Alitrunk  as  in  eurygnathus,  except  as  follows.  Mesopleura 
with  sculpture  slightly  more  reduced,  the  antero-ventral  third  of 
mesopleura  smooth,  flat  and  nitid,  except  for  obscure,  scattered, 
fine  setigerous  micropunctures ; sculpture  of  antero-dorsal  region 
more  reduced,  largely  obscure ; swollen  postero-ventral  region  with 
sculpture  more  reduced,  shallower,  somewhat  coarser  and  more 
nearly  hexagonally  reticulate.  Dorsal  and  posterior  portions  of 
propodeum  more  coarsely  reticulate,  almost  areolate-reticulate,  the 
intervals  between  reticulations  often  obsolete  (hence  the  reticula- 
tions locally  confluent  to  form  areoles).  Mesosternum  relatively 
finely  punctate  throughout,  the  puncturation  not  becoming  notably 
coarser  from  anterior  region  to  posterior  region : with  merely  fine, 
if  rather  close  punctures  anterior  to  the  arcuate  ridges  margining 
the  anterior  edge  of  the  mesocoxal  fossae.  Legs  and  calcaria  as  in 
eurygnathus,  yellowish-testaceous.  Wings  with  veins  pale-brown, 
margined  by  deeper  pigmentation,  the  stigma  deep  brown,  1.25  mm 
long;  marginal  cell  large,  acute  distally,  1.50  mm  long  on  costal 
margin ; cell  Rs  elongate,  pentagonal-rectangulate,  truncate  distally 
and  almost  parallel-sided,  1.35  mm  long  (longer  than  stigma). 

Abdomen  as  in  eurygnathus,  except  as  follows.  Petiole  much 
less  coarsely,  more  obsoletely  sculptured  dorsally,  with  shallow,  ill- 
defined  vestigial  puncturation,  dorsally  with  the  punctures  distant, 
laterally  rather  close  ( the  puncturation  so  shallow  as  not  to  dull  the 
nitid,  rather  obviously  polished  texture  of  the  tergum),  the  sculp- 
ture of  the  petiole  scarcely  contrasted  with  that  of  the  second 
abdominal  segment.  Gaster  uniformly  orange-ferruginous,  quite 
concolorous  with  head  and  alitrunk,  not  more  deeply  pigmented 
under  the  felt  lines ; puncturation  very  fine,  especially  of  the  highly 
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polished  terguni;  second  sternum  with  tine  punctures,  distant  ex- 
cept in  proximity  to  the  base ; felt  lines  of  sternum  rather  distinct 
tufts,  ca  0.2  as  long  as  those  of  ter  gum,  the  micropunctate  and 
microsetigerous  peripheral  region  extending  back  to  posterior  tergal 
margin  (isolated  from  the  posterior  tergal  margin  in  eurygnathus 
and  distinctly  less  extensive).  Plumose  hairs  vestigial,  with  a faint 
band  at  apex  of  terga  2 and  (to  a lesser  degree)  3.  Pygidium  and 
hypopygium  as  in  eurygnathus. 

Holotype.  Arroyo  Posarito,  Baja  California,  Mexico,  March 
29,  1935  (C.M.  Brown). 

This  species  is  extremely  close  to  A.  eurygnathus,  of  which  it 
may  be  only  a distinct  geographical  subspecies.  The  complemen- 
tary range  suggests  this.  The  various  ratios  between  cephalic 
measurements  are  nearly  identical  in  the  two  species,  and  the  wing 
venation  is  almost  identical.  There  appear  to  be  no  real  differences 
in  genitalic  features. 

The  species  differs  from  eurygnathus  most  obviously  in  the 
quite  concolorous  body.  There  also  appear  to  be  slight  but  con- 
stant differences  in  the  finer  puncturation  of  the  mesosternum  of 
campylognathus,  in  the  less  extensive  sculi^ture  of  the  mesopleura, 
and  in  the  coarser  reticulation  of  the  propodeum.  The  much 
weaker  and  shallower,  more  ill-defined  puncturation  of  the  petiole 
appears  to  be  an  important  separating  characteristic.  Finally, 
the  setigerous  micropuncturation  surrounding  the  ventral  felt  lines 
appears  more  extensive  in  campylognathus,  extending  back  to  the 
posterior  sternal  margin  (surrounded  completely  by  nitid,  non- 
punctulate  integument  in  eurygnathus). 

Genus  Dilophotopsis,  genus  novum 
Mutilla,  auct.  {M.  concolor  Cresson,  only). 

1886  Photopsis,  Blake,  Trans.  Amer.  Ent.  So.,  13:  265  (P.  concolor 
only). 

Nocturnal  types,  with  the  head  rectangular-obtrapezoidal  in 
dorsal  outline,  the  eyes  very  large,  gibbous,  protuberant,  the  ocelli 
very  large  (formed  in  almost  identical  fashion  as  in  Acrophotop- 
sis).  Mandibles  strongly  dilated,  dorsiventrally  expanded,  with 
sharp,  complete  dorsal  rims  or  carinae  ending  in  the  inner  tooth 
of  the  obliquely  tridentate  mandibular  apices;  ventral  contours 
extremely  contorted : strongly  excised  by  a deep,  but  rounded  in- 
cision, subtended  by  a strongly  produced  but  rounded  tooth ; 

I am  indebted  to  Mr.  C.  Harbison  for  this  material,  obtained 
in  exchange. 
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mandibles  again  somewhat  dilated  beyond  ventral  incision  and 
obliquely  terminated  distally  as  a tridentate  apex,  the  lower  tooth 
by  far  the  larger ; distal  portions  of  mandibles  more  or  less  decnrved 
and  crossing.  Clypens  strongly  concave,  strongly  depressed  below 
the  mandibular  rims,  forming  (together  with  the  closed  mandibles) 
a distinct,  cnp-like  basin.  Mentnm  nearly  flat,  not  longitudinally 
carinate ; hypostomal  area  nnmodified,  the  hypostomal  ridges  nor- 
mally developed.  Maxillary  palps  6-,  labial  palps  4-segmented. 
Sculpture  of  head  distant  and  rather  fine : the  integument  thus 
nitid  and  highly  polished  in  appearance. 

Alitrnnk  with  snbcomplete  or  complete  parapsidal  furrows  (al- 
ways less  discrete  anteriorly).  Mesoplenra  specialized:  the  antero- 
ventral  region  nearly  flat,  nitid,  impnnetate  and  glabrous,  ex- 
tending obliquely  upward  as  an  impnnetate,  nitid  sulcus,  dividing 
the  elevated  region  of  the  mesoplenra  into  antero-dorsal,  and  pos- 
tero-ventral  sculptured  regions  (almost  identical  in  form  to  those 
of  Acrophotopsis) . Mesosternum  distinctly  armed  with  a pair 
of  rather  distant,  peg-like  to  obtusely  acanthiform  processes  situ- 
ated about  midway  between  anterior  and  ]:>osterior  edges  of  meso- 
sternum; sinus  between  processes  obtusely  V-shaped  to  U-shaped, 
rather  broad.  Metasternal  median  process  small,  bilobed,  not  ex- 
tending between  posterior  coxae.  Middle  coxae  approximated ; 
coxae  and  trochanters  quite  unarmed;  calcaria  1-2-2.  Wings  with 
a large,  deeply  pigmented  stigma,  subequal  in  length  to  the  length 
of  marginal  cell  on  costa ; marginal  cell  well-developed,  rather 
large. 

Petiole  slender,  moderately  constricted  dorsally  at  apex,  hence 
nodose ; tergum  coarsely  and  subconfluently  sculptured,  punctate- 
areolate.  Gaster  extremely  highly  polished,  the  disk  of  tergum  two 
and  of  sternum  two  nitid,  highly  polished,  smooth  and  extremely 
distantly  punctulate : strongly  contrasted  in  sculpture  with  the 
petiole.  Tergum  two  with  elongate  felt  lines,  but  sternum  two 
devoid  of  felt  lines  (or  at  most  with  vestigial,  dot-like  traces). 
Pygidium  relatively  short  and  abbreviated,  subtruncate  distally; 
its  disk  smooth,  unsculptured,  undefined.  Hypopygium  strongly 
modified,  abbreviated,  the  subtruncate  apex  distinctly  retuse- 
emarginate,  broadly  so ; lateral  margins  of  hypopygium  cariniform- 
elevated  (except  at  the  very  apex),  the  disk  thus  depressed. 
Plumose  hairs  discrete,  at  least  at  apex  of  segment  two.  Genitalia 
somewhat  less  derivative  than  in  Acrophotopsis : the  parameres 
flattened  and  lying  in  one  horizontal  plane,  but  somewhat  arcuate, 
the  apices  curved  inward  (but  not  sufficiently  to  overlap  medially: 
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hence  projecting  from  apex  of  abdomen  as  a pair  of  spines)  ; 
parameres  not  lamelliform,  less  flattened  and  less  falcate  than  in 
Acrophotopsis ; ventral  parameral  plates  invested  near  apices  with 
a discrete  niicropnbescence ; apodemes  of  aedeagus  somewhat  more 
elongate  than  in  Acrophotopsis;  cnspis  with  basal  half  or  more 
stout,  digitiform,  suddenly  constricted  to  form  a distal,  appendix- 
like, much  more  slender  process  (this  hidden  or  obscured  by  a 
relatively  dense  setose  vestitnre)  ; parameres  with  vestitnre  sparse: 
not  with  an  ental  line  of  stilf,  prominent  bristles;  basal  ring  quite 
short  and  stout. 

Female  unknown. 

Genotype.  Dilophotopsis  concolor  (Cresson)  {=  Mufilla  con- 
color  Cresson). 

This  genus,  like  the  related  Acrophotopsis,  includes  only  two 
species,  the  genotype  and  the  closely  related  D.  stenognatha,  sp. 
nov.  The  female  sex  is  unknown,  and  we  know  nothing  about  the 
biology  of  the  genus,  except  the  fact  that  the  species  are  nocturnal 
and  attracted  to  lights. 

Dilophotopsis  superficially  approaches  OclontopJiotopsis  in  the 
presence  of  a pair  of  mesosternal  spinose  processes,  and  in  the  sub- 
complete  or  incomplete  parapsidal  furrows.  The  resemblance  ends 
there,  Dilophotopsis  being  much  more  highly  specialized  in  the 
form  of  the  hypopygium  and  in  the  abbreviated  pygidium,  as  well 
as  in  the  extremely  highly  modified  genitalia  (especially  the  de- 
velopment of  a vestitnre  on  the  ventral  parameral  plates). 

In  the  form  of  the  pygidium  and  hypopygium,  as  well  as  in  the 
flattened  parameres  of  the  genitalia  and  puberulent  ventral 
parameral  plates,  and  in  the  contorted  mandibles,  form  of  the  head, 
strong  difference  in  sculpture  between  the  petiole  and  gaster, 
Dilophotopsis  closely  approximates  the  previously  treated  genus 
(Acrophotopsis).  The  two  groups  further  are  almost  identical 
in  the  form  and  sculpture  of  the  petiole  and  of  the  gaster,  as  well 
as  in  the  sculpture  and  configuration  of  the  mesopleura  (especially 
in  the  large  nitid,  impunctate,  glabrous,  antero-ventral  regions, 
extending  obliquely  upward  as  a deep,  nitid  sulcus  dividing  the 
sculptured  region  into  an  antero-dorsal  and  a postero-ventral  re- 
gion) ; furthermore,  the  shape  of  the  head,  size  of  the  eyes  and 
ocelli  are  very  similar,  and  the  clypeal  structure  is  nearly  identical. 
Finally,  the  two  groups  stand  isolated  from  other  Sphaeropthalmine 
genera  in  having  a fine  vestitnre  at  the  apices  of  the  ventral 
parameral  plates,  while  the  parameres  are  flattened  and  do  not 
have  the  apices  upcurved.  The  similarities  become  readily  ap- 
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parent  if  the  generic  diagnoses  are  compared,  and  these  similarities 
are  stressed  in  the  discussion  under  Acrophotopsis.  Dilophotopsis, 
however,  differs  widely  from  Acrophotopsis  in  having  the  meso- 
sternnm  armed  with  a pair  of  processes,  in  having  the  felt  lines  of 
sternum  two  of  the  abdomen  absent  (or  vestigial),  and  in  having 
less  lamellate,  less  dorsiventrally  compressed  parameres,  which 
are  less  falcate  and  hence  do  not  meet  and  overlap  along  the  mid- 
line of  the  insect.  Furthermore,  Dilophotopsis  has  a flat,  un- 
speeialized  mentum,  while  Acrophotopsis  has  it  armed  with  a 
longitudinal  carina  that  is  elevated  as  an  obscure  tubercle,  some- 
what as  in  Photomorphus  {Photomorphus)  johnsoni.  These  dif- 
ferences (especially  the  genitalic  differences)  appear  sufficiently 
significant  to  warrant  a generic  separation  between  the  two  groups, 
in  spite  of  the  many  rather  pronounced  similarities  (and  in  spite 
of  the  consequent  similarity  in  facies). 

Dilophotopsis  is  clearly  more  specialized  than  Acrophotopsis 
in  most  of  its  characteristics ; the  loss  of  the  ventral  felt  lines,  the 
development  of  mesosternal  pegs,  and  the  specialized,  appendicu- 
late,  coarsely  setose  cuspis  of  the  genitalia.  In  other  features,  how- 
ever, Acrophotopsis  is  somewhat  more  derivative : especially  in 
the  extraordinarily  highly  modified  parameres,  whose  apices  have 
come  to  lie  over  each  other  (and  consequently  issue  from  the 
abdominal  apex  as  a median  spine),  as  well  as  in  the  carinate- 
tuber  culate  mentum. 

Dilophotopsis  stenognatha,  sp.  nov. 

Male.  Length  12-13  mm.  Head,  alitrunk,  and  petiole  yellow- 
ish- to  rufo-ferruginous,  except  for  the  castaneo-piceous  ocellar 
region ; gaster  castaneous,  but  castaneo-piceous  to  black  in  the 
felt-line  region ; legs  and  antennae  yellowish  to  yellow-stramineous, 
paler  than  body,  except  for  the  distal  portions  of  middle  and  hind 
femora,  which  are  somewhat  castaneous-tinged. 

Head  yellow-orange  to  rufo-ferruginous,  except  for  the  castaneo- 
piceous  ocellar  region,  obsoletely,  finely,  distantly  setigerously 
punctulate,  the  vestiture  erect,  quite  sparse,  long,  pilose,  white, 
simple  to  slightly  hispid-plumose ; occipital  ridge,  in  addition,  with 
an  inconspicuous  line  of  shorter,  plumose  hairs.  Head-width  3.25 
mm  (including  eyes)  (2.71  the  eye-length,  1.91  the  width  of  frons), 
2.85  mm  immediately  behind  the  eyes,  the  head  strongly  developed 
behind  the  eyes,  with  full  temples  quite  parallel  for  some  distance 
behind  them,  then  rather  abruptly  rounded  into  the  truncate- 
arcuate  posterior  aspect  of  head:  the  head  thus  quite  distinctly 
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transversely  short-rectangulate  in  dorsal  outline,  the  length  from 
interantennal  sinus  to  occipital  carina  2. 1-2.2  mm  {ca  0.75  the 
postocular  maximum  width)  ; postocular  length  of  head  1.1  mm 
(the  head-width  3 times  the  vertex-length).  Eyes  large,  rather 
strongly  protuberant,  polished,  their  length  1.20  mm  (2.1  the 
ocellocular  distance)  ; distance  between  eyes  1.70  mm  (1.42  times 
eye-length).  Ocelli  large,  salient,  0.46  mm  long;  ocellocular  dis- 
tance 0.57  mm  (1.24  ocellar  length)  ; interocellar  distance  0.52  mm 
(1.13  ocellar  length)  ; distance  to  anterior  ocellus  0.24  mm.  An- 
tennal scrobes  distinctly  tuberculate  above,  the  arcuate  suprascrobal 
ridges  distinct,  ending  in  scrobal  teeth.  Antennae  rather  distant 
(minimal  distance,  ventrally,  between  antennal  fossae  0.63  mm; 
frontal  distance  between  eyes  2.7  interfossal  distance)  ; scapes 
coarsely,  closely  setigerously  punctate-rugose,  the  ventral  longi- 
tudinal carina  obsoletely  indicated  distally,  absent  on  basal  halves 
of  scape ; bulb  of  pedicel  0.23  mm  long : first  flagellar  segment  0.62 
mm  long;  second  flagellar  segment  0.67  mm  long;  flagellar  diame- 
ter 0.25  nun;  maximum  length  of  scape  1.25  mm;  flagellar  seg- 
ments 1 + 2 = 1.29  mm.  Clypeus  strongly  depressed  below  the 
mandibular  dorsal  rims,  forming  a deep  basin  with  them,  the  cen- 
tral portion  (disk)  slightly  concave,  developed  into  a rather  short, 
median,  obtrapezoidal  anterior  lobe,  whose  apex  is  not  distinctly 
dorsally  reflexed,  broadly  truncate  (the  truncation  0.42  mm  wide), 
the  angles  rectangular  but  not  dentiform;  disk  of  clypeus  nearly 
impunctate  centrally,  nitid  and  almost  glabrous ; the  lateral  edges 
of  disk,  and  especially  the  median  posterior  base  and  anterior 
margin  with  scattered  setigerous  punctures  bearing  (distally  and 
basally)  several  very  long,  setose  bristles,  and  (laterally)  fine 
micropubescence.  Mandibles  strongly  dorso-ventrally  dilated  (but 
less  so  than  in  concolor),  deep  ferruginous  to  piceous,  with  a com- 
plete, blade-like,  dorsal  carina  ending  in  the  inner  (third)  dorsal 
tooth ; basal  third  strongly  dilated,  forming  a nearly  quadrate 
base  (in  external  view),  ending  in  a very  large,  protuberant, 
rounded  ventral  tooth  (length  to  apex  of  ventral  tooth  0.62  mm; 
width  0.56  mm  = 0.90  the  length)  ; mandibles  strongly  constricted 
ventrally  beyond  ventral  tooth,  the  distal  two-thirds  thus  much 
more  slender,  the  width  at  deepest  point  of  ventral  incision  0.28 
mm  (=  0.50  of  width  at  tooth),  distad  of  which  they  are  gradually, 
only  moderately,  gently  dilated  towards  the  apex  (at  widest  point, 
just  before  inner  dorsal  tooth,  0.38  mm  wide)  ; length  from  sub- 
basal  tooth  to  ventral  apical  tooth  1.13  mm  (3  times  the  subdistal 
width)  ; apical  third  of  mandibles  gently  ventrally  deflexed,  the 
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apex  obliquely,  coarsely  tridentate,  the  middle  tooth  pronounced; 
external  face  strongly,  coarsely,  closely  setigeronsly  punctate,  the 
setigerons  pnnctnrations  becoming  scattered  distally  and  ending 
about  1/5  from  mandibular  apex.  Mentnm  very  obscurely  longi- 
tudinally elevated,  merely  longitudinally  convex. 

Alitrunk  rufo-ferruginous  to  orange-ferruginous,  uniformly 
pigmented;  width  at  pronotum  just  in  front  of  tegulae  3.0  mm 
(slightly  less  than  head-width)  ; pronotum  with  humeral  epaulets 
conspicuous,  piceous,  but  not  distinctly  tuberculiform,  the  region 
anterior  to  them  vertically  declivous,  impunctate ; lateral  epaulets 
obscure,  minute  tufts ; sculpture  close  to  confluent,  rather  shallow, 
onl}^  moderately  coarse,  on  lateral  faces  becoming  rugose-confluent 
and  rather  ill-defined.  Mesoscutum  with  slightly  separated  to 
contiguous,  distinct,  rather  deep  punctures  about  as  large  as  those 
of  dorsal  pronotal  face ; with  complete,  deep  parapsidal  furrows 
that  are  strongly  marked  at  the  anterior  mesoscutal  margin;  scu- 
tellmn  confluently,  rugosely  strongly  punctured,  quite  dull,  the 
punctures  equal  in  size  to  those  of  the  scutum.  Mesopleura  with 
antero-ventral  region  nearly  plane,  nitid  and  very  obscurely,  ob- 
soletely  sculptured,  except  for  minute,  scattered  micropunctures 
bearing  fine  puberulence;  oblique  sulcus  rather  broad,  deep,  nitid 
and  impunctate ; swollen  parts  of  postero-ventral  and  antero-dorsal 
regions  closely  to  contiguously,  coarsely,  but  rather  shallowly 
punctate,  the  postero-ventral  region  almost  punctate-reticulate ; 
posterior  margin  of  lower  half  of  mesopleura  nitid,  impunctate 
except  for  a few  microscopic  punctulations  bearing  minute  puber- 
ulence. Mesosternum  separated  into  a steeply  declivent  anterior 
half  and  a nearly  horizontal  posterior  half,  produced  at  the  junc- 
ture of  these  two  regions  into  a pair  of  moderate,  stout,  rather 
short,  subapproximate  peg-like  processes ; sculpture  of  rather 
coarse,  deep,  scattered  punctures,  the  intervals  mostly  distinct  and 
nitid.  Metapleura  nitid,  appearing  impunctate,  except  for  the 
lower  one-sixth,  which  bears  a few  coarse  shallow  punctures;  the 
upper,  nitid-appearing  portions  with  microscopic,  setigerons  punc- 
tulations and  a scattered,  fine  puberulence.  Propodeum  reticulate 
dorsally  and  posteriorly,  punctate-reticulate  laterally  to  the  meta- 
pleural  margins,  at  dorsal  base  with  four  somewhat  larger  areas 
medially.  Legs  stramineous,  except  for  the  castaneous  apices  of 
the  middle  and  hind  femora ; calcaria  1-2-2,  concolorous  with  tibia. 
Wings  hyaline  throughout,  except  for  the  brownish  veins  and 
rather  deeper  brown  stigma;  stigma  1.5  mm  long;  marginal  cell 
large,  distally  subacutely  terminated,  1.65  mm  long  on  costal  mar- 
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gin ; distance  from  apex  of  marginal  cell  to  wing  apex  2.25  mm ; 
cells  Rs  rectangular-polygonal,  truncate  distally,  1.5  mm  long  and 
0.75  mm  high;  sector  of  R5  on  marginal  cell  1.0  mm;  vein  R from 
R + M to  stigma  1.05  mm  long. 

Abdomen  with  petiole  ferruginous,  moderately  and  distinctly, 
if  not  strongly,  nodose ; dorsally  with  scattered,  shallow,  rather 
moderate  and  distant  setigerous  punctures,  appearing  nitid  and 
with  broad  intervals,  laterally  and  basally  with  contiguous  to  con- 
fluent, obscure,  shallow  subrugose  puncturation ; ventrally  con- 
fluently,  rugose-punctate.  Second  segment  very  finely,  distantly 
punctulate,  highly  polished,  castaneous  to  piceous  (under  felt 
lines)  ; disk  of  tergum  two  with  rather  sparse,  short,  decumbent 
white  hairs ; tergal  felt  lines  prominent,  elongate ; sternum  with 
an  obscure  sublateral  region  on  each  side  bearing  a group  of  minute 
setigerous  punctulations,  representing  the  vestigial  felt  lines. 
Apices  of  terga  2-3,  and  sterna  2-3  with  a slight  but  discrete  band 
of  short,  plumose  hairs  and  scattered,  longer,  simple  hairs.  Py- 
gidial  tergum  nitid,  short,  transverse,  basally  with  a setigerous, 
closely  punctate  region  (narrowed  and  slightly  interrupted  medi- 
ally), at  the  apex  with  a dense  microsetigerous  narrow  border. 
Hypopygium  depressed,  laterally  carinate-dentate  except  near 
apex,  the  disk  transverse,  nitid  except  laterally,  the  apex  truncate- 
retuse  to  truncate  emarginate. 

Holotype.  Tucson,  Arizona,  May  20,  1935  (Bryant),  in  col- 
lection of  University  of  Minnesota. 

This  very  discrete  new  species  is  related  to  no  other  species 
known  to  me,  except  to  the  polymorphic  D.  concolor.  It  differs 
from  the  latter  in  several  regards : the  less  prominent  eyes,  the 
more  quadrate  head,  with  the  temples  fuller,  the  head  more  paral- 
lel behind  eyes;  in  addition,  it  has  the  gaster  deep  castaneous  to 
piceous  (in  concolor  at  most  dark  in  the  region  immediately  under 
the  felt  lines),  and  has  a trace  of  the  ventral  felt  lines  retained. 
The  most  obvious  and  probably  most  valid  diff'erentiation  lies  in 
the  more  slender,  less  contorted  and  distally  less  decurved  man- 
dibles of  stenognatha  (compare  the  measurements  of  the  two 
species).  The  appearance  of  the  two  species  is  quite  distinct; 
stenognatha  is  obviously  bicolorous,  with  the  entire  gaster  ap- 
pearing castaneo-piceous,  contrasted  with  the  pale  ferruginous 
head,  alitruuk  and  petiole,  while  concolor  is  essentially  concolorous, 
as  the  name  implies.  Furthermore,  the  size  range  of  stenognatha 
is  somewhat  larger  than  in  concolor. 

There  is  also  an  apparent  difference  between  the  two  species  in 
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the  spatial  arrangement  of  the  ocelli.  In  stenognatha  the  ocellocn- 
lar  distance  is  greater  (1.1  x)  than  the  interocellar  distance;  this 
distance  is  furthermore  larger  than  the  ocellar  length.  In  concolor 
the  ocellocnlar  distance  is  distinctly  narrower  than  the  interocellar 
distance  (0.78-0.82  the  interocellar  distance)  : this  distance  is 
also  slightly  less  than  the  ocellar  length.  The  scape  of  stenognatha 
also  is  relatively  elongate,  its  maximum  length  being  siibeqnal  to 
that  of  flagellar  segments  1 and  2 combined  (in  concolor  flagellar 
segments  1 + 2 are  1.2-1. 3 as  long  as  the  scape). 

This  species  averages  considerably  larger  than  concolor,  though 
the  largest  individuals  of  concolor  (12.5  mm)  overlap  the  smallest 
of  stenognatha  (12  mm)  ; most  individuals  of  stenognatha  range 
from  13-15  mm  long.  The  species  differs  from  concolor  chiefly 
in  the  structure  of  the  head.  The  head  is  more  snbquadrate,  fuller 
in  the  temples,  and  subparallel  for  some  distance  behind  the  eyes. 
The  mandibles  are  considerably  more  slender  (hence  the  species 
name),  with  especially  the  distal  portion  less  contorted  and  less 
dorsiventrally  dilated;  the  part  beyond  the  ventral  tooth  is  about 
2.8  times  as  long  as  the  maximum  width  of  the  distal  portion 
(about  1.7  in  concolor)  ; the  minimal  width  (at  deepest  point  of 
ventral  excision)  is  fully  0.8  the  maximum  width  beyond  the  ex- 
cision (only  0.6  in  concolor),  hence  the  portion  beyond  the  incision 
is  relatively  little  dilated;  the  basal  portion  of  the  mandible  tends 
to  be  shorter  and  broader,  with  the  length  to  apex  of  tooth  slightly 
to  distinctly  less  than  the  width  at  the  tooth. 

Dilophotopsis  concolor  (Cresson) 

1865  3Iutilla  concolor  Cresson,  Proc.  Ent.  Soc.  Phila.,  4:  439,  male. 
1871  Agama  concolor  Blake,  Trans.  Amer.  Ent.  Soc.,  3 : 262,  male. 
1879  Agama  concolor  Blake,  Trans.  Amer.  Ent.  Soc.,  7:  246,  male. 
1886  Fhoiopsis  concolor  Blake,  Trans.  Amer.  Ent.  Soc.,  13:  265, 
male. 

1899  Mufilla  concolor  Fox,  Trans.  Amer.  Ent.  Soc.,  25 : 263,  male. 

1903  Ephuta  (Ephuta)  concolor  Andre,  Gen.  Ins.,  Vol.  1,  fasc.  11: 
59,  male. 

1904  Odontophotopsis  alamonis  Viereck,  Trans.  Amer.  Ent.  Soc., 
30:  87,  male  (New  Mexico)  (new  synonymy). 

Type  materiaL  Holotype,  “Colorado”,  in  collection  of  Acad- 
emy of  Natural  Sciences,  Philadelphia.  Type  of  alamonis  Viereck, 
Academy  of  Natural  Sciences,  Philadelphia  (Alamogorda,  New 
Mexico,  May  15,  1902). 

Distribution.  Colorado;  Texas;  California;  New  Mexico  (Mel- 
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ander)  ; the  records  given  by  Melander  must  be  discounted,  since 
he  either  did  not  know  the  ])resent  species  at  all,  or  confused  sev- 
eral species  under  it.  He  says  (p.  314)  : “The  shape  of  the  petiole 
of  the  abdomen  is  subject  to  variation,  but  as  the  forms  otherwise 
grade  into  each  other,  we  can  be  certain  that  all  belong  to  a single 
species.  Some  specimens  have  the  petiole  snbnodose  and  punctate, 
as  in  the  imperialis  group,  while  others  have  the  first  and  second 
segments  of  the  abdomen  nearly  sessile,  the  first  being  almost  im- 
piinctate. ” This  is  not  the  case;  D.  concolor  is  quite  constant,  and 
the  petiole  does  not,  as  indicated  by  Melander,  vary  in  shape  and 
sculpture.  I have  checked  the  material  Melander  (1903)  reported 
as  co7icolor:  this  represents  two  genera  and  four  species  groups 
(among  five  specimens  in  the  Melander  collection)  ; anything  more 
that  could  be  added  as  to  the  invalidity  of  Melander ’s  notes  on 
this  species  is  obviously  superfluous.  The  species  (in  spite  of 
Melander ’s  notes)  is  a sharply  isolated  and  discrete  one,  and  shows 
only  a limited  amount  of  variation.^- 

I have  carefully  checked  the  type  of  Viereck’s  alamonis  with 
Cresson’s  type  of  coiicolor,  and  find  them  to  be  quite  identical  in 
all  regards,  belonging  to  the  same  subspecies.  Several  specimens, 
identical  with  coiicolor,  are  before  me  with  manuscript  type  labels, 
indicating  Viereck  had  in  MS  further  “species”  in  the  complex. 
It  is  apparent  that  Viereck  quite  misunderstood  this  species,  as 
well  as  its  relationships  to  0 do'nto photo psis . 

The  species  has  been  totally  misunderstood  in  the  literature,  as 
is  evident.  The  following  descriptive  notes,  therefore,  seem  neces- 
sary for  its  future  correct  recognition ; 

The  most  obvious  features  of  the  species  lie  in  the  extremely 
strongly  ventrally  excised  mandibles,  with  large,  salient,  but 
rounded  subtending  almost  lobe-like  processes ; the  peg-like  to 
obtusely  spine-like  mesosternal  paired  processes ; the  character- 
istic mesopleura,  with  a sharp  division  into  nitid,  impunctate  re- 
gions (oblique  sulcus,  antero-ventral  area),  and  coarsely  seulp- 

Melander  (1903,  p.  305)  keys  out  concolor  with  those  species 
of  Odontophotopsis  with  the  “petiole  nearly  sessile  with  second 
segment,  not  nodose  and  nearly  impunctate ; abdominal  segments 
fringed  with  plumose  hairs  ...”  D.  cmicolor,  however,  has  a 
coarsely  punctate-reticulate  first  abdominal  tergum,  and  relatively 
slender,  nodose  petiole.  It  is  evident  therefore  that  the  species 
considered  as  concolor  in  Melander ’s  key  has  nothing  to  do  with 
the  genus  Dilophotopsis,  but  represents  some  species  of  Odofito- 
photopsis. 
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tured,  punctured  areas  (antero-dorsal  and  elevated,  postero-ven- 
tral)  ; the  slender,  nodose,  very  coarsely  sculptured  petiole,  con- 
trasted strongly  with  the  finely,  distantly  punctulate  gaster. 
Finally,  the  extremely  specialized,  abbreviated  hypopygium,  with 
its  emarginate-arcuate  apex  and  carinate  lateral  margins  is  highly 
diagnostic.  The  combination  of  a carinate  and  emarginate  trans- 
verse hypopygium,  and  mesosternal  processes  is  enough  to  sepa- 
rate the  species  from  all  other  Nearctic  Mutillidae,  except  for  the 
closely  related  D.  stenognatha. 

B.  concolor  dilfers  from  stenognatha  largely  in  its  smaller 
size : attaining  a maximum  size  of  7-11,  rarely  12  mm;  in  its  nearly 
concolorous  body,  with  the  gaster  no  darker  (except  under  the  felt 
lines,  at  most),  hence  the  species  name;  and  finally,  but  most  sig- 
nificantly, in  the  mandibular  structure  and  form  of  the  head  cap- 
sule. In  concolor  the  smaller  body  size  is  contrasted  with  larger, 
more  contorted,  robust,  dorsiventrally  dilated  mandibles  (while  in 
stenognatha  the  larger  size  is  correlated  with  more  slender,  less 
dorsiventrally  dilated  mandibles)  ; in  concolor  the  mandibles  have 
the  distal  portion,  beyond  the  ventral  emargination,  quite  strongly 
dilated  (with  the  length  of  the  portion  of  the  mandible  beyond  the 
tooth  less  than  1.8  the  maximal  width  of  the  distal  portion)  ; the 
minimal  width  of  the  mandible,  at  the  point  of  deepest  ventral  in- 
cision, is  only  about  0.6  the  maximal  distal  width  (at  about  the 
inner  mandibular  tooth).  D.  concolor  is  also  characterized  by  an 
extremely  finely  and  distantly  punctulate  second  abdominal  seg- 
ment, which  bears  distinct  dorsal  felt  lines,  but  never  any  trace 
of  ventral  felt  lines ; in  D.  stenognatha  the  punctulation  is  similar, 
but  the  sublateral  portions  of  the  sternum  normally  bear  a very 
faint  trace  of  a ventral  felt  line  (usually  consisting  of  a small 
group  of  setigerous  punctulations)  ; in  some  individuals  this  is 
quite  obsolete,  however.  The  head  of  concolor  is  essentially  ob- 
trapezoidal  in  dorsal  outline,  with  the  temples,  behind  the  eyes,  at 
best  very  slightly  subparallel  for  a very  short  distance,  or  quite 
distinctly  convergent  right  from  behind  the  eyes  backward;  hence 
not  with  the  temples  “full”.  In  stenognatha  the  head  is  fuller 
in  the  temples,  and  quite  obviously  subparallel  for  a short  distance 
posterior  to  the  eyes.  Finally,  the  gaster  of  concolor  is  at  best 
darker  under  the  felt  lines,  but  not  obviously  bicolorous;  in  sten- 
ognatha the  body  is  distinctly  bicolorous,  with  the  head,  alitrunk 
and  petiole  orange-red  to  rufous-orange,  while  the  gaster  is  largely 
to  entirely  piceous  or  castaneo-piceous. 

D.  concolor  represents  a widely  dispersed,  probably  relatively 
ancient  type,  whose  range  includes  that  of  stenognatha  (as  far  as 
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we  know).  Correlated  with  this  wide  range  there  has  been  a certain 
amonnt  of  allopatric  differentiation,  bnt  the  development  of  mor- 
phological subspecies  has  i^roceeded  relatively  imperfectly.  Four 
racial  forms,  showing  pigmentational  differences  and  slight  dif- 
ferences in  size  of  eyes  and  ocelli,  as  well  as  in  form  of  the  meso- 
sternal  processes,  are  at  present  distinguishable,  as  in  the  follow- 
ing key. 

Of  these  subspecies,  the  eastern,  or  Coastal  Plain  race  (snbsp. 
laredo,  snbsp.  nov.)  appears  perhaps  the  most  discrete:  the  slender, 
peg-like  mesosternal  processes,  the  nniformly  swollen,  very  large 
eyes,  and  relatively  large  ocelli,  the  relatively  swiftly  convergent, 
poorly  developed  ‘Hemples”  characterize  this  subspecies  and  ap- 
pear almost  sufficient  to  warrant  considering  it  specifically  dis- 
crete. However,  snbsp.  laredo  approaches  snbsp.  concoloy'  in  the 
dark  middle  and  hind  femora  and  in  the  dark  pigmentation  of  the 
integnment  underlying  the  felt  lines ; in  western  Texas  it  further 
appears  to  gradually  grade  into  typical  concolor.  As  we  pass 
westward  into  the  extremely  dry  and  arid  southwest,  in  Arizona, 
we  find  that  a form  with  the  legs  nniformly  stramineous  (paler 
than  the  body)  replaces  typical  concolor.  This  form  appears  to  be 
sufficiently  distinct  from  typical  concolor  to  warrant  siibspecific 
segregation,  as  snbsp.  sonorensis,  snbsp.  nov.  In  the  northern 
portion  of  the  western  half  of  the  range  of  concolor  we  find  that 
a discrete  race  has  developed,  differing  from  all  other  forms  of 
Dilophotopsis  in  the  nniformly  pale  pigmentation  of  the  body, 
with  the  integnment  under  the  felt  lines  not  darker  than  the  rest 
of  the  integnment ; this  race  I have  segregated  as  snbsp.  utahensis, 
snbsp.  nov.  Mickel  (1938)  has  used  the  presence  or  absence  of 
integnmental  pigmentation  under  the  felt  lines  as  a character  of 
species  importance  in  the  Sphaeropthalniine  wasps;  in  the  writer’s 
opinion  this  is  better  considered  as  merely  sufficient  for  the  recog- 
nition of  races  (unless  correlated  with  other,  more  significant  dif- 
ferences). 

The  southwestern  race  (snbsp.  sonorensis)  is  perhaps  the 
most  polymorphic  of  the  subspecies  recognized^^,  being  cpiite  vari- 

This  appears  correlated  with  its  occurrence  in  the  most 
strongly  xerothermic  portion  of  the  range  of  the  species.  As  will 
be  stressed  elsewhere,  Sewall- Wright  drift  and  the  formation  of 
local  racial  forms  or  microsnbspecies  appear  to  be  correlated  in 
the  Sphaeropthalniine  wasps  with  thermal  isolation.  The  study 
of  a large  body  of  specimens  of  this  species  strongly  suggests  greater 
and  greater  polymorphism  as  one  approaches  the  hottest  and  driest 
part  of  the  range  of  the  species. 
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able  (within  limits)  in  the  shape  of  the  head,  this  being  correlated 
Avith  differences  in  prominence  of  the  eyes  and  ocelli,  and  in  the 
relative  lengths  of  the  stigma  and  marginal  cell,  and  the  degree  of 
pigmentation  of  the  gaster  in  the  region  of  the  felt  lines.  The 
range  in  size  of  the  eyes  and  ocelli  approaches  that  found  in  the 
subspecies  laredo  and  concolor  taken  together;  yet  there  appears 
no  Avay  in  Avliich  this  polymorphic  subspecies  could  be  further 


Table  I.  Complete  comparative  measurements  of 
representative  individuals  of  D.  concolor 


Cliaracter 

Subspecies : 
concolor 

utahensis 

sonorensis  | 

laredo 

1.  Head-width  (mm) 

2.30 

2.75 

2.60 

2.38 

2.  Vertex-width 

1.98 

2.25 

2.15 

1.90 

3.  1/2 

1.16  X 

1.22  X 

1.21  X 

1.25  X 

4.  Head-lengtld^ 

‘ 1.5 

1.8 

1.8 

1.45 

5.  Vertex  leugtli 

1 0.68 

0.75 

0.85 

0.60 

6.  1/5 

1 3.38  X 

3.67  X 

3.06  X 

4.00  X 

7.  Frontal-Avidth 

1 1.18 

1.35 

1.35 

1.12 

8.  1/7 

i 1.95  X 

2.04  X 

1.93  X 

2.13  X 

9.  Eye-length 

j 0.87 

1.02 

1.00 

0.92 

10.  9/14 

2.23  X 

2.32  X 

2.17  X 

2.63  X 

11.  7/9 

1 1.36  X 

1.32  X 

1.35  X 

1.22  X 

12.  1/9 

2.64  X 

2.70  X 

2.60  X 

2.47  X 

13.  Ocellar  length 

0.31 

0.44 

0.44 

0.38 

14.  Ocellocular  distance 

0.39 

0.44 

0.46 

0.35 

15.  14/13 

i 1.26  X 

1.00  X 

1.05  X 

0.92  X 

16.  Interocellar  distance 

0.50 

0.54 

0.45 

0.50 

17.  Mandibular  base 

i 

length 

i . 0.47 

0.60 

0.58 

0.45 

18.  Mandibular 

1 

width  at  tooth 

: 0.43 

0.51 

0.55 

0.41 

19.  Width  at  mandibular 

incision 

0.24 

0.25 

0.27 

0.23 

20.  Subapical  maximum 

mandibular  width 

0.35 

0.40 

0.39 

0.35 

21.  Length  from  ventral 

1 

tooth  to  apex 

' 0.60 

0.88 

0.75 

0.68 

22.  Scape:  first  two 

1 0.85 ; 

1.00: 

0.95: 

0.85: 

flagellar  segments 

1.05 

1.25 

1.25 

1.00 

Measured  from  deepest  part  of  interantennal  sinus  to  occipital  ridge. 


dhdded  into  subspecies,  since  the  long  series  of  individuals  seen 
from  southern  Arizona  appeared  to  exhibit  the  full  range  of  varia- 
tion to  be  encountered  within  the  race. 

The  cephalic  measurements  and  indices  for  the  A^arions  sub- 
species of  D.  concolor  are  contrasted  in  Tables  I and  II.  The  sub- 
species may  be  separated  by  the  folloAving  key: 
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Key  to  Subspecies  of  D.  concolor 

1.  Second  abdominal  terg-nm  concolorous,  orange-ferruginous,  not 
piceous  or  black  under  felt  lines;  cephalic  indices  as  in 
sonorensis  and  concolor' D.  concolor  subsp.  utahensis 

1.  Second  terguin  always  piceous  under  felt  lines  (and  often  much 

of  the  rest  of  the  segment  castaneous)  2 

2.  Legs  uniformly  pallid,  stramineous,  much  paler  than  body;- 

mesosternal  processes  low,  blunt,  obtuse ; cephalic  indices 
as  in  concolor  D.  concolor  subsp.  sonorensis 

2.  Legs  fuscous  or  subfuscous,  usually  blackish  3 

3.  Ocelli  small,  the  length  of  the  ocellocular  distance  1.10-1.30 

the  ocellar  length;  eye-length  2.10-2.50  the  ocellocular 
distance ; head- width  3. 1-3. 6 the  vertex-length  behind 
eyes,  1.9-2.05  the  frontal  width;  frontal  width  1.3-1. 4 

the  eye-length  D.  concolor  subsp.  concolor 

3.  Ocelli  larger,  the  length  of  ocellocular  distance  0.90-0.97  the 
ocellar  length;  eye-length  2. 6-2. 9 the  ocellocular  distance; 
head-width  about  4.0  the  vertex-length  behind  eyes,  2. 1-2.2 
the  frontal  width;  frontal  width  1.2  the  eye-length. 

T).  concolor  subsp.  laredo 

Dilophotopsis  concolor  subsp.  concolor  (Cresson) 

Plate  I,  Figure  3 

1865  Mutilla  concolor  Cresson,  Proc.  Ent.  Soc.,  Phila.,  4:  439,  male 
(Colorado)^®. 

1904  Odontophotopsis  alamonis  Viereck,  Trans.  Amer.  Ent.  Soc., 
30:  87,  male  (New  Mexico)^®. 

Distrihution.  From  Kansas  to  Colorado  and  Wyoming,  south 
to  central  and  western  Texas  (west  of  the  coastal  plain),  westward 
into  New  Mexico  and  eastern  Arizona. 

Representative  Specimens  Examined.  Texas:  Marfa  (J.  C. 
Bradley),  one  male;  Limpia  Canon,  Davis  Mts.,  5000-5500  feet, 
July  7,  1917  (Cornell  University  Exped.),  one  male. 

Not,  or  only  in  small  part,  the  MuUlla  concolor  of  later  work- 
ers, who  confused  here  a large  variety  of  species  as  well  as  several 
genera. 

16  Viereck  had  here  also  a manuscript  species,  0.  secundus^ 
which  represents  typical  concolor;  a paratype  of  this  manuscript 
species  represents  the  subspecies  sonorensis.  In  addition  a speci- 
men of  typical  concolor  is  before  me  with  the  manuscript  label  “0. 
clavusd’  representing  a third  species  which  Viereck  never  de- 
scribed in  this  group. 
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New  Mexico:  Mesilla,  July  30,  at  light  (T.D.A.  Cockerell; 
labelled  '' Odontophotopsis  davits  Det.  H.  L.  Viereck,  Type’’), 
one  male;  Mesilla,  July  12,  1917  (Cornell  Univ.  Exped.),  one  male; 
Whites  City,  Edy  Co.,  Aug.  16,  1951  (H.E.  Evans),  3 males. 

Wyoming:  Torrington,  June  1930  (G.  Fairchild)  1 male. 

Mexico:  15  km.  east  of  Sombrerete,  Zac.,  July  28-31,  1951 
(H.E.  Evans),  8 males;  Nombre  de  Dios,  Durango,  Aug.  6,  1951 
(H.E.  Evans),  6 males;  8 mi.  south  of  Canutillo,  Durango,  Aug. 
9,  1951  (H.E.  Evans),  2 males;  Durango,  Durango,  Aug.  4,  1951 
(H.E.  Evans),  2 males;  Encarnazion  de  Diaz,  Jalisco,  July  28, 
1951  (H.E.  Evans),  1 male. 

The  following  description  of  the  subspecies  is  based  on  a speci- 
men carefully  compared,  in  all  particulars,  with  the  type  of  con- 
color  and  the  type  of  alamonis  (Viereck). 

Male.  Length  9-10  mm.  Orange-red,  except  for  the  piceous 
ocellar  area,  and  the  integument  under  the  felt  lines  (which  is 
blackish).  Legs  with  femora,  and  to  a lesser  degree  distal  por- 
tions of  tibiae  castaneous.  Head  2.30  mm  wide  (1.95  the  frontal 
distance  between  eyes;  2.64  the  eye-length),  the  width  just  behind 
the  eyes  1.98  mm  (width  at  eyes  1.16  times  the  width  behind  eyes)  ; 
length  of  head,  from  interantennal  sinus  to  occipital  ridge,  1.5 
mm ; length  of  vertex  behind  eyes  0.68  mm ; head  shortly  parallel, 
then  rounded  behind  eyes ; the  temples  moderately  distinct,  but 
more  rounded  than  in  stenognatha ; sculpture  fine,  distant,  setiger- 
ous,  the  integument  polished.  Eyes  0.87  mm  long,  large,  protuber- 
ant, polished : their  length  2.23  the  ocellocular  distance ; frons 
between  eyes  1.18  mm  (1.36  the  eye-length).  Ocelli  large,  length 
0.31  mm;  ocellocular  distance  0.39  mm  (1.26  times  the  ocellar 
length)  ; interocellar  distance  1.28  the  ocellocular  distance.  Man- 
dibles extremely  stout,  the  length  from  basal  ventral  condyle  to 
apex  of  ventral  tooth  0.47  mm ; width  at  ventral  tooth  0.43  mm ; 
width  at  deepest  point  of  incision  0.24  mm ; mandibles  again  di- 
lated strongly  beyond  incision  and  0.35  mm  wide  just  before  inner 
mandibular  tooth  (1.46  as  wide  as  at  incision)  ; length  of  mandible 
from  apex  of  ventral  tooth  to  apex  of  distal  tooth  ca  0.60  mm  (1.7 
the  distal  width). 

This  subspecies  is  relatively  homogeneous.  It  has  the  head  with 
the  ocelli  relatively  moderate  in  size : the  length  of  the  ocellocular 
distance  from  1.10  to  1.30  the  ocellar  length;  the  length  of  the 
ocellocular  distance  from  0.41-0.48  the  eye-length ; head  with 
temples  behind  eyes  slightly  convergent  and  subparallel  for  a very 
short  distance,  then  suddenly  strongly  convergent;  the  wings  with 
stigma  usually  (but  not  always)  distinctly  shorter  than  marginal 
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cell  on  costa ; parapsidal  furrows  usually  complete.  The  mesosternal 
processes  are  relatively  short  and  stout,  subtriangular  in  lateral 
profile.  The  notch  between  them  is  broadly  U-  or  V-shaped.  Gas- 
ter  with  pigmentation  the  same  as  on  the  alitrnnk,  but  the  integu- 
ment under  the  felt  lines  more  or  less  castaneo-piceons. 

This,  the  typical  race  of  concolor,  occupies  the  central  portion 
of  the  range  of  the  species  as  a whole.  It  differs  from  the  north- 
western race  (snbsp.  utahensis)  in  having  the  integument  under 
the  felt  lines  distinctly  castaneous  to  piceous.  It  also  has  the  mid- 
dle and  hind  femora  quite  distinctly  infuscated,  while  in  utahensis 
the  distal  portions  of  the  femora  are  at  best  slightly  subfuscous. 
The  ocelli  are  relatively  small  in  typical  concolor,  their  length 
ranging  distinctly  less  than  the  ocellocular  distance  (as  in  utahen- 
sis), while  the  ocellocular  distance  varies  from  ca  0.41  to  0.48  the 
eye-length.  The  mesosternal  pegs  (as  in  utahensis)  are  relatively 
short,  stout  and  subtriangular  in  lateral  profile. 

In  the  fuscous  femora  and  dark  integument  of  the  region  under 
the  felt  lines  concolor  approaches  the  subsp.  laredo.  It  differs 
from  laredo  in  the  smaller  ocelli  (in  laredo  their  length  at  least 
equal  to  distance  from  eye-margins),  in  the  smaller  eyes  and  con- 
sequently greater  ocellocular  distance  (the  ocellocular  distance  in 
laredo  is  merely  0.34  to  0.39  the  eye-length).  In  concolor  the 
mesosternal  processes  are  also  shorter,  stouter,  more  subtriangular 
than  in  laredo. 

Concolor  differs  from  the  subsp.  sonorensis  chiefly  in  the  fus- 
cous pigmentation  of  the  middle  and  hind  femora. 

Dilophotopsis  coficolor  subsp.  laredo,  subsp.  nov. 

Distribution.  Limited  in  occurrence,  as  far  as  known,  to  the 
southern  portion  of  the  West  Gulf  Coastal  Plain  region  of  Texas, 
but  certainly  extending  southward  into  the  continuing  belt  into 
Mexico,  along  the  Gulf  Coast;  not  known  north  of  Latitude  29°. 

Male.  Length  9-12  mm.  Head-width  2.38  mm ; vertex- width 
(immediately  behind  eyes),  90  mm;  total  width  1.25  the  vertex- 
width  ; length  of  head  from  interantennal  sinus  to  occipital  ridge 
1.45  mm;  length  of  vertex  behind  eyes  0.60  mm.  Eyes  extremely 
large  and  bulging,  0.92  mm  long;  frontal  distance  apart  1.12  mm 
(total  head-width  2.13  the  frontal  distance  apart),  the  frons  rela- 
tively narrow,  merely  1.22  the  eye-length ; eye-length  2.47  the 
head- width.  Ocelli  extremely  large,  subequal  to  slightly  longer 
than  ocellocular  distance,  length  0.38  mm  (ocellocular  distance 
0.92  ocellar  length)  ; ocellocular  distance  0.35  mm.  (very  narrow, 
the  eyes  2.63  the  ocellocular  distance)  ; interocellar  distance  0.50 
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mm.  Mandibles  very  strongly  dilated,  the  length  of  base  (to  apex 
of  the  ventral  tooth)  0.45  mm;  width  at  tooth  0.41  mm;  width  at 
narrowest  point  of  incision  0.23  mm;  maximum  snbapical  width 
0.35  mm;  length  of  distal  portion,  from  apex  of  ventral  snbbasal 
to  ventral  apical  tooth  0.68  mm.  Antennae  with  scape  0.85  mm 
long,  the  first  two  flagellar  segments  combined  1.00  mm  long. 

Relatively  deeply  pigmented,  the  ocellar  area  piceoiis,  the  legs 
and  antennae  deeply  fuscous,  at  least  in  large  part,  and  with  the 
integument  under  the  felt  lines  and  often  elsewhere  on  the  second 
segment  piceons.  The  mesosternal  processes  are  relatively  promi- 
nent, peg-like,  not  shortly  triangular.  Wings  normally  with  stigma 
slightly  to  distinctly  longer  than  marginal  cell  on  costa. 

Holotype.  Winterhaven,  Texas,  April  9,  1935  (S.E.  Jones), 
in  collection  of  University  of  Minnesota. 

Paratypes.  Laredo,  Texas,  April  21,  1924,  two  males;  Cotnlla, 
Texas,  May  12,  1906  at  light  (Crawford  & Pratt),  three  males. 

This  subspecies  is  related  most  closely  to  the  snbsp.  concolor 
which  occurs,  however,  to  the  west  (on  the  Intermontane  Plateau 
region,  west  into  eastern  Arizona).  The  snbsp.  laredo  has  the 
largest  and  most  salient  eyes,  differing  from  the  other  subspecies 
in  that  the  ocellar  length  is  always  slightly  greater  than  the  ocel- 
locnlar  length  (range  1.03-1.1  the  ocellar  length),  while  the  ocel- 
locnlar  distance  varies  from  0.34-0.39  the  eye-length.  Only  the 
snbsp.  sonorensis  occasionally  has  as  large  eyes  and  ocelli. 

In  addition  to  the  nnusnally  large  eyes  and  ocelli,  the  subspecies 
tends  to  be  more  deeply  pigmented  than  onr  other  subspecies ; the 
castaneons  to  piceons  pigmentation  spreading,  at  least  to  some  de- 
gree, over  much  of  the  gaster  (which  then  assumes  a distinctly 
darker  color  than  the  head  and  alitrnnk)  ; in  this  the  subspecies 
approaches  the  otherwise  very  distinct  D.  stenognatha.  The  meso- 
sternal pegs  in  this  subspecies  are  also  relatively  well  developed 
and  peg-like,  rather  than  bluntly  triangular. 

Dilophotopsis  concolor  snbsp.  utahensis,  snbsp.  nov. 

Distribution.  Montana  to  LTtah,  to  the  western  part  of  Colo- 
rado, Nevada  and  northeastern  California. 

Male.  Length  11  mm.  Head-width  2.09  mm ; eye-length  0.82 
mill;  ocellocnlar  distance  0.37  mm  (0.45  the  eye-length)  ; length  of 
posterior  ocellus  0.31  mm  (ocellocnlar  distance  1.19  the  ocellar 
length).  Mesosternal  processes  stout,  snbconical  teeth,  rounded 
at  apex  (ronnded-triangnlar  in  lateral  profile)  ; parapsidal  fur- 
rows nsnally  poorly  developed  anteriorly;  second  abdominal  seg- 
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ment  quite  concolorous  with  alitrunk  and  distal  abdominal  seg- 
ments, not  more  deeply  pigmented  under  felt  lines. 

Holotype.  Delle,  Tooele  County,  Utah,  July  16,  1927  (J.C. 
Bradley),  in  collection  of  Cornell  University. 

Paratype.  Wadsworth,  Storey  County,  New  Mexico,  May  28, 
1939,  one  male. 

This  subspecies  differs  from  all  other  subspecies  at  once  in  the 
uniformly  concolorous  gaster,  with  the  second  segment  not  locally 
castaneous  to  piceous  under  the  felt  lines,  but  rufo-ferruginous 
like  the  rest  of  the  body.  The  distal  portions  of  the  femora  are 
not  stramineous  (as  in  sonorensis),  but  are  usually  at  best  sub- 
fuscous  and  somewhat  paler  than  in  the  subspecies  concolor  and 
laredo.  The  ocellocular  distance  varies  within  rather  narrow 
limits  and  is  decidedly  to  slightly  greater  than  the  ocellar  length ; 
the  eye-length  is  2. 1-2. 3 the  ocellocular  distance.  The  subspecies 
approaches  the  subsp.  sonorensis  closely,  but  differs  in  the  less 
pallid  legs,  and  in  the  lack  of  dark  integument  under  the  felt  lines. 
On  the  other  hand,  it  approaches  subsp.  concolor,  from  which  it 
differs  only  in  the  uniform  pigmentation  of  the  integument  of  the 
gaster.  The  geographic  range  of  this  subspecies  complements 
that  of  the  subsp.  sonorensis  and  concolor,  lying  somewhat  to  the 
northwest. 

The  size-range,  as  regards  the  cephalic  measurements,  and  the 
various  cephalic  indices,  agree  closely  with  both  subsp.  co7icolor 
and  subsp.  sonorensis.  (See  Tables  I and  II). 

Dilophotopsis  concolor  subsp.  sonorensis,  subsp.  nov. 

Distribution.  Western  Arizona,  southern  California,  south  to 
Baja  California,  Mexico. 

Male.  Length  12.5  mm.  Head  with  ocelli  variable,  the  ocel- 
locular distance  varying  from  1.0-1.22  the  ocellar  length;  ocel- 
locular distance  0.39-0.44  the  eye-length.  Mesosternal  pegs  well- 
developed,  rather  slender  and  high,  peg-like,  the  sinus  between 
them  narrowly  U-shaped.  Legs  stramineous,  prominently  paler 
than  the  rufo-ferruginous  body,  the  femora  not  at  all  fuscous. 
Gaster  with  second  segment  more  or  less  piceous  under  the  felt 
lines,  paler  than  the  petiole. 

Holotype.  Gila  Bend,  Arizona,  April  24,  1935  (F.H.  Parker). 

Paratype.  Chiricahua  Mts.,  Arizona,  July  29  (Hubbard). 

Genus  Acanthophotopsis,  genus  novum 

Nocturnal  forms,  largely  or  entirely  ferruginous  to  testaceous, 
at  most  with  gaster  piceous ; vestiture  uniformly  white,  sparse  and 
pilose,  simple  or  locally  slightly  subplumose. 
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Head  uniisually  elongate  behind  the  eyes,  often  snbquadrate  or 
quadrate  in  dorsal  outline  to  narrowly  obtrapezoidal  (never 
strongly  transverse  or  broadly  obtrapezoidal),  the  vertex  behind 
the  eyes  usually  quite  elongate.  Eyes  rather  strongly,  obviously 
ovate,  at  least  1.2  as  long  as  wide,  moderately  to  strongly  pro- 
tuberant, large,  polished;  malar  space  vestigial.  Ocelli  moder- 
ately to  very  large,  their  length  at  least  0.7  the  ocellocular  dis- 
tance. Clypeus  moderately  developed,  anteriorly  forming  a trap- 
ezoidal, truncately  terminated  anterior  lobe  whose  angles  are  never 
dentiform,  slightly  to  distinctly  depressed  below  the  dorsal  man- 
dibular rims.  Mandibles  extremely  modified : ventrally  with  the 
subbasal  tooth  either  a vestigial  rounded  angulation  (A.  evansii) 
or  quite  absent  (A.  dorophora),  the  emargination  beyond  reduced 
to  a shallow,  broad,  slight,  arcuate  ^‘excision”,  beyond  which  the 
mandible  is  developed  into  a little  or  not  more  slender,  obliquely 
tridentate  apex;  mandibles  with  an  inferior  ridge,  starting  at  the 
inner,  ventral  angles,  extending  arcuately  outward  to  a point  be- 
hind the  ventral  “excision”,  then  either  developed  as  a small 
sharp  tooth  (appearing  to  issue  from  the  ventral  emargination)  or 
continued  as  a delicate  ventral  carina  to  near  the  apex  of  the 
ventral  apical  tooth.  Mentum  unmodified ; maxillary  palps  6-, 
labial  4-segmented.  Antennae  with  scape  ventrally  not  carinate ; 
flagellum  elongate,  the  first  flagellar  segment  2-3  times  as  long  as 
pedicel  and  2. 2-2. 9 x as  long  as  wide,  nearly  or  quite  as  long  as 
second  flagellar  segment. 

Alitrunk  very  coarsely  punctate-reticulate  (sometimes  shal- 
lowly so)  : epaulets  distinct  but  not  unusually  developed.  Meso- 
scutum  with  complete  notaulices  (sometimes  delicate  anteriorly). 
Mesopleura  unusually  completely  punctate  or  punctate-reticulate, 
the  posterior  edge  sculptured  to  metapleural  border  and  down  to 
(or  nearly  down  to)  mesocoxae ; antero-ventral  region  largely 
coarsely  punctate ; mesopleural  oblique  furrow  distinct,  but  nor- 
mally somewhat  obscured  by  the  coarse  sculpture,  never  completely 
nitid.  Mesosternum  highly  modified,  with  a pair  of  very  high, 
conical  to  conical-spiniform,  tapering  processes,  originating  im- 
mediately anterior  to  middle  coxae,  gradually  fused  with  the 
mesosternum,  at  least  their  bases  hollow;  sinus  between  them  V- 
shaped,  the  postero-mesad  edges  carinulate.  Metasternal  trans- 
verse carina  poorly  developed,  at  best  slightly  bidentate,  low. 
Propodeum  coarsely  reticulate,  the  reticulations  completely  cov- 
ering the  lateral  faces,  extending  to  metapleural  border,  and  ac- 
tually extending  onto  the  lower  third  or  more  of  the  metapleura. 
Legs  with  calcaria  1-1-2 ; middle  tibiae  modified,  flattened  and 
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broadened,  especially  distally,  somewhat  arcuate  at  times ; middle 
metatarsus  also  flattened,  broadened ; coxae  and  trochanters  never 
armed.  Wings  with  stigma  large,  its  length  0. 7-1.0  the  length  of 
marginal  cell  on  costa ; marginal  cell  rather  large  and  elongate ; 
cell  Ks  narrow,  elongate,  at  least  as  long  as  stigma. 

Petiole  more  or  less  nodose  and  moderately  slender  to  moder- 
ately stout,  never  sessile  or  snbsessile,  coarsely  sculptured  over  all 
or  almost  all  its  ter  gum.  Second  segment  with  ventral  felt  lines 
reduced  to  minute,  inconspicnons  tufts,  or  totally  absent.  Py- 
gidinm  with  a complete  basal  transverse  band  of  setigerons  punc- 
tures, beyond  which  there  is  a transverse,  nitid  ‘‘pygidial  area”, 
2-3  times  as  wide  as  long,  at  whose  apex  there  is  a delicate,  narrow 
fringe  of  fine,  erect,  short  hairs.  Hypopyginm  cpiite  transverse, 
much  broader  than  long,  flat,  laterally  undefined,  distally  nearly 
truncate  or  very  obtusely  angulate,  the  ental  surface  not  longi- 
tudinally carinulate. 

Genitalia  with  parameres  arcuate,  stout  at  base  and  little  to 
moderately  flattened,  tapering,  devoid  of  long  setose  vestiture ; 
cuspis  elongate,  reaching  nearly  to  apex  of  abbreviated  parameres, 
outwardly  curved,  the  distal  portion  slightly  to  distinctly  dilated 
but  scarcely  spatulate,  the  distal  portion  distinctly  flattened,  the 
basal  portion  terete ; distal  portion  with  fine,  rather  dense,  but  not 
long  vestiture,  the  basal  two-thirds  sparsely  and  minutely  hairy. 
Digitus  quite  small,  devoid  of  vestiture. 

Pigmentation  of  body  testaceous  to  rufo-testaceous,  at  most 
the  gaster  blackish ; vestiture  all  white ; wings  hyaline ; plumose 
hair  absent. 

Female.  Unknown. 

Genotype.  Acanthophotopsis  falciformis,  sp.  nov. 

This  small,  strongly  isolated  genus  differs  at  once  from  all 
other  genera,  known  to  the  writer  in  the  subfamily  Sphaeropthal- 
minae,  in  the  loss  of  one  of  the  calcaria  of  the  intermediate  tibiae ; 
the  middle  legs  are  further  modified  in  the  shape  of  the  tibiae  and 
metatarsi.  Furthermore,  the  mesosternal  armament  is  quite  diag- 
nostic : it  is  not  closely  approximated  by  any  other  group  with 
simple  processes  of  the  mesosternnm.  Finally,  the  small,  trans- 
verse, nitid,  pygidial  region  and  transverse  hypopyginm  (lacking 
other  modification),  are  quite  characteristic.  Similar  modification 
of  the  last  abdominal  segment  occurs  elsewhere  in  the  group  (sub- 
genera Photopsioides  and  Sphaeroptlialma) , but  here  the  hypo- 
pygium  is  very  distinctly,  sharply  longitudinally  carinate  on  the 
ental  surface. 
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This  discrete,  small,  anomalous  gTonp,  is  perhaps  more  dis- 
tinctly isolated  than  any  other  generic  group  in  the  Sphaeropthal- 
mine  wasps.  Its  affinities  are  not  at  all  clear.  In  the  armed  meso- 
sternmn  it  resembles  in  some  ways  Dilophotopsis,  Odontophotop- 
sis  and  Photomorphus ; yet  the  form  and  position  of  the  meso- 
sternal  armature  (situated  posteriorly,  in  front  of  the  middle 
coxae,  and  conical  and  tapering)  are  entirely  different  from  any- 
thing found  in  these  groups.  Furthermore,  it  has  complete  “parap- 
sidal”  furrows,  which  occur  only  in  Dilophotopsis  of  the  other 
forms  with  armed  mesosterna;  from  all  of  these  groups  it  further 
differs  in  the  unique,  somewhat  elongate  form  of  the  head,  and  the 
derivative  form  of  the  mandibles  (which  have  retained  a shallow, 
sinuate  emargination  of  the  inferior  borders,  but  have  lost  almost 
all  trace  of  a distinct  subtending  tooth.  Finally,  the  abbreviated 
form  of  the  pygidinm  and  hypopyginm  ally  it  with  Dilophotopsis, 
but  separate  it  distinctly  from  both  Odontophotopsis  and  Photo- 
morphus.  From  all  of  these  genera,  as  well  as  from  all  other  genera 
in  the  Sphaeropthalminae  known  to  me,  it  differs  at  once  in  the 
presence  of  only  a single  calcar  on  the  intermediate  tibiae. 

The  loss  of  the  second  calcar  appears  to  have  been  a relatively 
recent  process : on  one  individual,  out  of  the  125  I have  seen  be- 
longing to  this  genus,  one  middle  tibia  still  had  a slender,  small 
second  calcar,  the  other  middle  tibia  totally  lacked  all  trace  of  the 
second  calcar;  on  all  other  individuals  seen,  the  second  calcar  is 
uniformly  absent. 

On  occasional  individuals  of  other  genera  the  second  calcar 
appears  lost:  for  instance  in  0.  hiray)iosa  one  of  the  paratypes  has 
lost  both  second  calcaria.  It  appears  very  probable,  from  the  very 
great  rarity  of  the  absence  of  the  second  calcar  in  the  other  genera, 
that  it  is  to  be  regarded  either  as  an  abnormality  there,  or  that  it 
may  have  been  broken  off. 

For  these  reasons,  the  writer  would  not  attach  too  much  im- 
portance to  the  difference  in  the  formula  of  the  calcaria. 

From  the  above  brief  consideration,  it  is  evident  that  the  genus 
in  several  ways  approaches  nearest  the  genus  Dilophotopsis  Schus- 
ter. In  the  complete  or  snbcomplete  parapsidal  furrows,  in  the 
relatively  posterior  position  of  the  mesosternal  processes,  in  the 
transverse  pygidinm  and  hypopyginm  the  two  agree  closely.  The 
resemblance  stops  there  however : Dilophotopsis  has  rounded,  knob- 
like processes;  the  head  is  very  different  in  form,  relatively  short, 
and  with  the  temples  more  or  less  convergent ; the  mandibles  are 
very  different  in  form,  with  the  ventral  excision  deep,  subtended 
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by  an  extremely  large,  rounded  ventral  tooth ; the  hypopyginm  is 
broadly  einarginate  distally,  and  laterallj^  strongly  carinate  near 
base ; and  finally,  the  middle  calcaria  are  uniformly  two  in  num- 
ber, while  the  middle  tibiae  are  not  flattened  and  dilated.  The  en- 
tire facies  of  the  two  genera  is  quite  distinct,  and  they  are  definitely 
only  very  distantly  related. 

The  genus  consists  of  five  discrete  species,  differing  from  one 
another  in  nnmerons  external  as  well  as  in  genitalic  characters. 
None  of  these  species  have  been  previously  described.  They  fall 
into  two  distinct  species  groups,  one  with  four,  the  other  with  only 
one  species.  The  female  sex  is  entirely  unknown,  and  nothing  is 
known  regarding  the  bionomics  of  the  species.  All  of  the  individ- 
uals before  me  were  presumably  taken  at  lights. 

Group  of  Acanthophotopsis  dorophora 

The  four  species  of  this  complex  are  clearly  related,  but  differ 
abundantly  in  both  external  and  phallic  characteristics.  The 
group  is  connected  with  the  Species  Group  of  A.  falciformis 
through  A.  evansii  (see  discussion  under  A.  evansii). 

The  obliquely  tridentate  apex  of  the  mandibles,  with  the  dorsal 
margins  not  developed  to  produce  a fourth,  broad,  dorsal  tooth, 
suffices  to  separate  the  species  of  this  group  from  the  nincli  more 
specialized  group  of  A.  falciformis.  The  relatively  nnspecialized 
nature  of  this  complex  is  also  indicated  by  the  fact  that  several  of 
its  species  still  retain  vestigial  felt-line  tufts  of  the  second  sternum, 
and  that  the  species  with  the  coarsest  sculpture  and  the  least  enor- 
mous eyes  and  ocelli  are  to  be  found  in  this  complex. 

Acanthophotopsis  evansii,  sp.  nov. 

Plate  III,  Figure  1 

Male.  Length  8 mm.  Integument  of  body  ferruginous,  except 
ocellar  region,  humeral  region  of  pronotnm  and  gaster  totally 
piceons  to  castaneo-piceons ; legs  dull  testaceous  to  testaceo-fer- 
rnginons,  with  the  tibiae  and  femora  more  or  less  castaneons-tinged ; 
vestitnre  sparse,  uniformly  whitish,  simple ; no  trace  of  plumose 
hairs. 

Head  quite  elongate  behind  eyes,  the  vertex  behind  the  rather 
strongly  protuberant  eyes  narrowly  ronnded-obtrapezoidal  in  dor- 
sal outline : at  first  slightly  and  gently  convergent  posteriorly,  then 
evenly,  broadly  rounded  into  the  rounded  posterior  aspect  of  the 
head,  the  temples  thus  poorly  developed,  sloping;  width  including 
eyes  1.60  mm;  width  behind  the  eyes  1.32  mm;  length  (from  inter- 
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antennal  sinus  to  occipital  ridge)  1.23  mm;  length  of  vertex  be- 
hind eyes  0.70  mm;  sculpture  of  craninm  obscure,  shallow,  ill-de- 
fined, distant,  the  integument  rather  strongly  polished,  with  a 
sparse,  erect,  long  pilose  vestiture  of  simple,  white  hairs.  Eyes 
grayish,  with  the  facets  slightly  distinct  bnt  not  individually  con- 
vex, moderately  large,  moderately  strongly  bulging  from  sides  of 
head,  0.64  mm  long;  frons  between  them  0.80  mm.  Ocelli  rather 
large,  length  0.24  mm ; ocellocular  distance  0.33  mm ; interocellar 
distance  0.37  mm;  distance  to  anterior  ocellus  0.19  mm;  ocellar 
area  with  integument  piceous,  darker  than  surrounding  regions. 
Clypens  with  epistomal  suture  quite  distinct,  moderately  dorsally 
arched  posteriorly  and  narrowly  truncate  medially  (at  juncture 
with  area  frontalis),  not  elevated  or  tubercnlate  at  median  base; 
median  region  of  clypens  slightly  depressed,  little  concave,  an- 
teriorly extended  as  a short,  trapezoidal,  distally  truncate  median 
lobe  (0.25  mm  wide  at  truncation)  ; the  angles  of  the  truncation 
sharp  but  not  dentiform ; median  portion  of  clypens  pentagonal  in 
shape,  sparsely,  finely,  distantly  punctate,  and  bearing  a rather 
conspicuous,  erect,  long,  setose  ‘‘beard”,  but  with  distinct,  wide 
nitid  intervals ; median  length  of  clypens  0.35  mm.  Mandibles  mod- 
erately slender,  with  dorsal  carinae  moderately  developed  on  basal 
halves,  disappearing  on  distal  halves  in  longitudinal  glabrous  and 
nitid,  welt-like  dorsal  tumidities,  thus  with  no  sharp  dorsal  margins 
on  distal  portions  of  mandibles ; ventral  margin  armed  a little  distad 
of  base  with  a very  slight,  obscure,  rounded  angulation,  beyond 
which  the  mandible  is  extremely  broadly,  sinuately  excised,  the 
excision  shallow,  interrupted  medially  (in  external  view)  by  a 
slight  angnlate  ridge : this  ventral  ridge  the  outer  end  of  an  un- 
dulate, rather  discrete  inferior  carina  which  starts  on  the  mesad, 
ventral  angles  of  the  under  sides  of  the  mandibles,  arches  outward 
and  runs  out  to  the  ventral  excision;  distal  half  of  mandible  little 
narrower  externally  than  basal  half,  somewhat  but  not  strongly 
deflexed,  obliquely  tridentate  at  apex,  the  ventral  tooth  armed  on 
its  inferior  margin  by  a narrow  bnt  sharp  lamella  or  carina.  Men- 
tum  nearly  flat,  not  carinate.  Maxillary  palps  4-,  labial  6-seg- 
mented.  Antennal  scrobes  armed  above  with  a sharp  tooth,  mid- 
way between  eye-margins  and  antennal  “tubercles,”  the  supra- 
scrobal  ridges  vestigial,  ending  mesad  of  antennal  tubercles. 
Scapes  closely,  setigerously  punctate,  without  trace  of  a carinule 
on  their  inferior  margins ; flagellum  with  basal  segments  quite  elon- 
gate: pedicel  0.13  mm  long;  first  flagellar  segment  0.32  mm  long; 
second  flagellar  segment  0.41  mm  long  by  0.13  mm  wide  (more 
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than  three  times  as  long-  as  wide)  : scape  and  flagellnm  both  tes- 
taceous, the  scape  with  an  obscure  snbfnscons  tinge. 

Alitrunk  testaceo-ferrnginons,  except  for  the  piceons  humeral 
angles  exceedingly  coarsely  sculptured  and  largely  reticulate- 
punctate.  Pronotnm  coarsely,  shallowly  reticulate-punctate,  the 
lateral  faces  more  shallowly,  obscurely,  conflnently  so;  humeral 
and  lateral  epaulets  distinct  but  small,  dense  tufts.  Mesoscntum 
irregularly,  shallowly,  coarsely  punctate  to  punctate-reticulate, 
less  coarsely  so  near  anterior  margins,  on  central  portion  (between 
notanliees)  obscurely  sculptured  in  part  and  nitid  locally;  notanl- 
ices  complete  but  delicate,  shallow  near  anterior  ends,  deep,  con- 
spicuous posteriorly ; scutellum  contignously-confluently,  shallowly, 
coarsely,  ^setigerously  punctured ; with  a few  very  coarse  shallow 
punctures  on  axillary  lobes.  Mesoplenra  coarsely,  shallowly  punc- 
tate-reticulate over  almost  their  entire  regions,  only  a limited  area 
above  middle  coxae  and  adjacent  to  metaplenra  impnnctate  and 
nitid,  and  a small  inconspicuous  antero-ventral  area  largely  devoid 
of  sculpture ; the  oblique  furrow  broad,  shallow,  obscured  by  a few 
reticulations.  Mesosternum  with  a pair  of  conical-spinose,  very 
prominent  processes,  directly  anterior  to  middle  coxae,  these  sepa- 
rated by  a rather  broadly  V-shaped,  deep  sinus;  processes  slightly 
laterally  compressed,  with  the  inner  edges  of  posterior  faces  dis- 
tinctly carinate,  the  cariiia  of  each  process  converging,  V-]ike,  pos- 
teriorly to  a point  between  anterior  ends  of  middle  coxae ; lateral 
mesosternal  faces  with  the  coarse  punctate-reticulate  sculpture  ex- 
tending onto  the  area  on  each  side  of  the  processes,  the  region  an- 
terior to  processes  and  the  area  between  them  nitid,  impnnctate. 
Metaplenra  impnnctate  on  dorsal  halves,  nitid;  ventral  halves  with 
the  anterior  portion  similarly  nitid  and  impnnctate,  but  with  much 
of  the  region  adjacent  to  propodenm  coarsely  reticulate-punctate 
like  the  adjacent  portions  of  propodenm,  the  propodeal  sculpture 
coextensive  with  that  of  metaplenra.  Metasternum  with  a low, 
poorly  developed,  rather  wide  anterior  carina,  slightly  bidentate. 
Propodenm  quite  coarsely  reticulate,  especially  on  posterior  face, 
at  base  with  a pair  of  irregular  longitudinal  areas  about  3-4  times 
as  long  as  the  reticulations  behind  them,  flanked  on  each  side  by 
a smaller  areole ; lateral  propodeal  faces  completely  areolate-pnnc- 
tate  or  reticulate-punctate,  the  sculpture  reaching  metaplenra  (and. 
on  ventral  halves,  extending  onto  them).  Legs  dull  testaceous,  ex- 
cept for  distal  portions  of  femora  and  the  tibiae  fuscous  to  fnsco- 
castaneous ; coxae  and  trochanters  nnmodifled ; middle  tibiae  some- 
what flattened,  with  the  inner  faces  rather  broad,  somewhat  arched, 
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at  apex  with  a single,  pale  brownish  calcar ; middle  metatarsi  also 
somewhat  flattened,  especially  towards  base.  Wings  hyaline,  with 
brownish  veins  and  a deep  brown  stigma;  stigma  0.75  mm  long; 
marginal  cell  rather  slender,  snbacnte  distally,  1.00  mm  long  on 
costal  margin;  cell  R5  narrowly  rectangular-pentagonal,  obliquely 
snbtruncate  distally,  0.75  mm  long;  distance  from  base  of  stigma  to 
bifurcation  of  R + M 0.47  mm. 

Abdomen  with  petiole  ferruginous  basally,  castaneons  distally, 
the  entire  gaster  castaneo-piceons  to  blackish.  Petiole  slender, 
nodose,  much  narrower  than  second  segment  distally,  with  very 
coarse,  rugose,  longitudinally  oriented  sculpture,  except  for  the 
shallowly,  obscurely  sculptured  distal  one-sixth  of  the  petiole. 
Second  segment  with  tergum  nitid,  highly  polished,  except  antero- 
lateral corners  more  closely  punctured,  the  disk  with  flne,  distant, 
setigerous  punctures  and  a sparse  vestiture  of  long,  simple  erect 
hairs;  apical  band,  in  addition,  with  sparse,  thin  fringe  of  shorter, 
simple  decumbent  hairs;  felt  lines  elongate,  prominent.  Second 
sternum  with  posterior  half  finely,  distinctly  setigerously  punctate, 
but  basal  half  with  coarser,  closer,  irregular,  somewhat  rugose 
sculpture ; felt  lines  totally  lacking.  Distal  abdominal  segments 
with  fine,  distant  punctures  and  punctulations,  with  sparse,  mostly 
erect  and  pilose,  simple  white  hairs.  Pygidium  without  a distinct 
pygidial  area,  greatly  abbreviated,  with  a subbasal  complete  band 
of  rather  close,  fine  setigerous  punctures,  bearing  rather  long  fine 
hairs,  distad  of  which  there  is  a nitid,  smooth  transversely  rectang- 
ular pygidial  region  about  three  times  as  wide  as  long ; apex  of  nitid 
region  ringed  with  a slender,  obscure  fringe  of  fine,  minute,  sparse 
suberect  puberulence.  Hypopygium  similarly  abbreviated,  trans- 
verse, convex-flat,  subtruncate  distally,  the  area  about  twice  as 
wide  as  long,  the  external  face  with  scattered,  fine,  sparse,  setigerous 
punctures ; ental  face  not  longitudinally  carinate ; hypopygial 
tergite  thickened  distally  to  form  an  obtusely  triangular  thicker 
distal  region,  laterad  of  which  the  integument  is  thin  and  hyaline ; 
this  thickened  region  fringed  by  fine,  short  setae  on  the  ental  face. 

Genitalia  with  parameres  extremely  stout,  tapering  distally, 
somewhat  flattened  and  arcuate,  with  a rather  dense  vestiture  of 
setae  on  external  borders,  but  with  only  sparse,  few  setules  on  inner 
margins;  cuspis  slender  on  basal  two-thirds,  dilated  and  spatulate 
distally,  the  basal,  stalk-like  portion  arcuate,  sparsely  pubescent; 
the  ventral  face  of  the  dilated  distal  portion  densely  setose. 

Holotype.  San  Juan  del  Rio,  Durango,  Mexico,  Aug.  7,  1951 
(H.E.  Evans)  ; in  collection  of  author,  to  be  deposited  in  that  of 
Cornell  University. 
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Paratopotype.  Same  data  (H.E.  Evans),  one  male. 

Paratypes.  Nombre  de  Dios,  Durango,  Mexico,  Aug.  5-6,  1951 
(H.E.  Evans),  two  males;  Durango,  Durango,  Mexico,  Aug.  4, 
1951  (H.E.  Evans),  one  male;  The  Basin,  5400  ft..  Big  Bend  Na- 
tional Park,  Chisos  Mts.,  Texas,  July  8-14,  1951  (H.E.  Evans), 
one  male;  Chisos  Mts.,  Brewster  Co.,  Texas,  June  10-12,  1908,  at 
light  (Mitchell  and  Cushman)  ; Alpine,  Texas,  elnly  1939. 

This  extremely  distinct  new  species  is  not  closely  related  to  any 
other  species  of  Acanthophotopsis.  In  the  converging,  poorly  de- 
veloped, rounded  temples  of  the  head,  and  the  distantly,  finely 
punctate  cranium  it  resembles  A.  falciformis  furcisterna.  It  differs 
from  this  species  at  once  in  that  the  mandibles  are  relatively  simple 
and  totally  lack  the  dorsal,  median,  lobe-like  fourth  tooth ; further- 
more, it  has  the  legs  more  or  less  fnseous-tinged,  at  least  in  part 
and  the  gaster  and  thoracic  humeri  piceons. 

The  species  appears  more  nearly  related  to  A.  bifurca  and 
A.  dorophora.  It  differs  from  both  of  these  in  the  piceons  gaster, 
with  the  entire  second  segment  blackish,  and  in  the  total  lack  of 
felt  lines  of  the  second  abdominal  sternum ; it  differs  further  from 
them  in  that  the  head  is  weakly  punctured,  polished,  and  quite  con- 
vergent directly  behind  the  eyes.  The  species  shares  with  A. 
bequaertii  the  blackish  gaster,  but  differs  from  it  in  the  convergent 
temples,  the  weak  sculpture  of  the  head,  the  flat  base  of  the  clypeiis, 
and  the  smaller  relative  size  of  the  stigma  (see  key).  The  total  lack 
of  felt  lines  of  the  second  sternum  (and  even  of  scattered  micro- 
setigerons  pnnctulations  in  the  felt  line  area)  is  also  diagnostic, 
though  our  other  species  of  the  Group  of  A.  dorophora  may  have 
the  felt  lines  quite  vestigial. 

A.  evansii  appears  to  be  the  most  highly  derivative  of  the  species 
of  the  Group  of  A.  dorophora.  It  shows  the  most  highly  modified 
mandibles,  with  the  dorsal  rims  distinct  only  on  the  basal  halves  of 
the  mandible,  while  they  are  dilated  to  form  a longitudinal  nitid 
convexity  distally.  In  A.  bifurca  the  dorsal  rims  are  not  distinct 
distally,  but  no  well-developed  longitudinal  convex  fold  is  de- 
veloped either.  A.  bifurca  therefore  is  somewhat  less  specialized 
in  this  regard  than  evansii.  A.  dorophora  represents  the  opposite 
extreme : here  we  find  the  dorsal  rims  of  the  mandibles  complete 
and  sharp,  even  distally,  and  clearly  extending  out  to  the  dorsal 
(inner)  mandibular  tooth. 

In  the  somewhat  dilated  distal  halves  of  the  dorsal  rims  of  the 
mandibles,  A evansii  serves  to  connect  the  more  typical  members 
of  the  Group  of  A.  dorophora  (A.  dorophora,  bequaertii,  bifurca) 

97 


ENTOMOLOGICA  AMERICANA 


with  the  Group  of  A.  falciformis,  in  which  the  dorsal  rims  are 
strongly  expanded  to  form  a broad,  fourth,  dorsal  tooth. 

A.  evansii  is  also  intermediate  between  the  Group  of  A.  doro- 
phora  proper  and  the  Group  of  A.  falciformis,  in  that  it  has  the 
strongly  convergent  temples  and  weak  cranial  pnnctnration  of  the 
Group  of  A.  falciformis,  but  the  mandibular  structure  of  Group 
of  A.  dorophora;  in  the  Group  of  A.  dorophora  there  are  also 
generally  vestigial  indications  of  the  felt  lines  of  the  sternum,  while 
A.  evansii  agrees  more  closely  with  the  Group  of  A.  falciformis, 
which  has  a polished  second  sternum  without  indication  of  sternal 
felt  lines. 

Acanthophotopsis  bifurca,  sp.  nov. 

Plate  III,  Figure  3 

Male.  Length  8-8.5  mm.  Integument  orange-ferruginous  on 
head  and  alitrunk,  castaneo-ferrnginons  on  gaster;  antennae  and 
legs  more  or  less  fnsco-castaneons ; vestiture  sparse,  pilose,  silvery, 
simple  to  slightly  hispid ; sculpture  rather  coarse  and  close,  except 
for  portion  of  gaster,  shallow. 

Head  orange-ferruginous,  except  for  the  slightly  darker  pig- 
mented ocellar  region,  and  the  fuscous  flagellum  of  the  antennae, 
snbquadrate,  the  temples  moderately  developed,  the  vertex  behind 
the  eyes  subparallel  or  extremely  slightly  convergent  for  some 
distance,  then  rounded  evenly  into  the  slightly  arched,  subtruncate 
posterior  aspect  of  the  head;  frons  with  moderately  coarse,  con- 
tiguous, shallow,  ill-defined  punctures,  becoming  more  coarsely 
punctured  on  vertex,  the  punctures  there  somewhat  deeper  and 
somewhat  better  separated;  genae  with  contiguous,  shallow,  ill- 
defined  punctures,  almost  rugose.  Head-width  1.60  mm;  length 
of  head  (from  interantennal  sinus  to  occipital  ridge)  1.45  mm; 
vertex-length  (behind  eyes)  0.75  mm  (head-length  1.93  the  vertex- 
length).  Eyes  grayish,  with  distinctly  indicated,  but  not  indi- 
vidnally  convex  ommatidia,  ovate,  rather  strongly  protuberant, 
large,  0.76  mm  long  (approximately  as  long  as  vertex  behind  them)  ; 
frons  between  eyes  0.96  mm  wide  (the  eye-length  merely  0.79  the 
frontal  distance  between  them;  frons  0.60  the  total  head-width); 
eye-length  2.30  the  ocellocular  distance ; ocelli  0.26  mm  long,  the 
ocellocular  distance  0.33  mm  (1.27  the  ocellar  length)  ; interocellar 
distance  0.42  mm  (1.62  the  ocellar  length)  ; distance  from  anterior 
ocellus  0.22  mm.  Clypeus  with  posterior  margin  (adjacent  to 
epistomal  suture)  somewhat  elevated,  especially  medially,  forming 
a transverse,  rounded  rather  distinct,  slightly  punctnlate  median 
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tubercle ; median  disk  of  clypeus  pentagonal,  declivous  anteriorly, 
somewhat  concave,  moderately  depressed  and  forming  a shallow 
basin  with  the  closed  mandibles,  produced  anteriorly  into  a low, 
trapezoidal  lobe  whose  truncate  apex  is  0.37  mm  wide ; anterior  half 
of  disk  and  entire  anterior  margins  with  scattered  fine  setigerous 
punctures  and  a thin,  sparse  ‘‘beard”  of  fine  setae.  Mandibles  as  in 
A.  evansii.  Antennae  with  scapes  yellow-testaceous,  closely,  rather 
finely  setigerously  punctate,  totally  lacking  ventral  (inferior) 
carinules;  pedicel  and  flagellum  subfuscous;  pedicel  0.13  mm  long; 
first  flagellar  segment  0.37  mm  long  (0.77  as  long  as  second); 
second  flagellar  segment  0.48  by  0.16  mm. 

Alitrunk  orange-ferrugiuous,  Avith  sparse  vestiture  and  very 
complete,  coarse  sculpture.  Pronotum  coarsely,  polygoually,  con- 
tiguously punctured,  almost  punctate-reticulate,  laterally  the  punc- 
tures shallower,  locally  ill-defined  and  obsolete ; lateral  and  humeral 
epaulets  moderately  well  developed.  Mesoscutum  with  coarse, 
round,  close  to  contiguous  punctures  (much  deeper,  sharp,  but 
smaller  than  on  pronotum),  the  occasional  intervals  nitid,  giving 
rise  to  sparse,  rather  short  white  hairs;  notaulices  subcomplete, 
A^estigial  on  anterior  fourth  of  scutum.  Axillary  lobes  and  scutellum 
AAuth  punctures  as  on  mesoscutum,  but  contiguo-confluent,  shal- 
loAver.  Mesopleura  unusually  completely  sculptured,  with  coarse, 
shallow  reticulate-punctate  scul]:)ture,  except  for  very  small  antero- 
A^entral  corners,  which  are  merely  closely  microsetigerously  punc- 
tulate ; oblique  furrow  evident,  but  obscured  by  the  reticulate 
sculpture ; posterior  margins  of  mesopleura  and  area  above  middle 
coxae  also  punctate,  the  punctures  largely  smaller,  less  distinct. 
Mesosternum  nitid  and  almost  impuuctate  anteriorly,  except  for  a 
few  scattered  isolated  punctures  on  postero-lateral  portions  ( laterad 
of  posterior  processes),  with  punctate-reticulate,  shallow  sculpture 
as  on  adjacent  mesopleural  regions;  posterior  portion  of  meso- 
sternum armed  on  each  side  with  a relatively  stout,  conical  taper- 
ing process,  suddenly  terminated  by  a sharp  tooth ; the  process  not 
distinctly  laterally  compressed  except  at  very  apex,  relatively  stout 
(compared  Avith  A.  evansii  and  falciformis ) , separated  by  a 
U-shaped,  moderately  broad  sinus;  postero-mesally  each  process 
obscurely  margined  by  a delicate  carinule,  the  carinules  convergent 
posteriorly,  forming  an  obscure  V.  Metapleura  nitid  and  impunc- 
tate  on  dorsal  two-thirds,  the  lower  portions  largely  coarsely 
reticulate  like  adjoining  areas  of  propodeum.  Metasternum  AAuth 
anterior  transverse  ridge  low,  poorly  developed,  slightly  bidentate. 
Propodeum  coarsely,  rather  uniformly  reticulate,  the  reticulations 
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moderately  deep  and  sharp ; basal  areas  not  at  all  developed ; lateral 
faces  uniformly  coarsely  reticulate  to  the  very  border  of  the  meta- 
pleura.  Legs  fusco-castaneous,  except  coxae  and  trochanters ; 
coxae  and  trochanters  unmodified,  unarmed ; middle  tibiae  flattened, 
somewhat  arcuate,  the  inner  faces  nearly  flat,  at  apex  armed  with 
a single  pale  brown  calcar ; apex  opposite  insertion  of  calcar  with 
a small  spine  inserted  on  a discrete,  but  low  conical  prominence ; 
middle  metatarsus  flattened,  the  external  face  narrow,  obscurely 
ridged  except  near  apex.  Wings  hyaline,  the  veins  pale  brown, 
the  stigma  dark  brown;  stigma  0.84  mm  long,  marginal  cell  on 
costa  elongate,  narrow,  at  apex  very  narrowly  snbtrnncate,  but 
otherwise  tapering  distally,  1.03  mm  long  on  costa ; cell  R5  elongate, 
narrowly  rectangular-pentagonal,  snbtrnncately  terminated  distally, 
0.97  mm  long. 

Abdomen  with  petiole  and  second  segment  completely  orange- 
ferrnginons  to  ferruginous,  concolorons  with  alitrnnk;  distal  seg- 
ments more  or  less  fnscons-tinged,  deeper  pigmented.  Petiole 
slightly  nodose,  relatively  short  and  stout  (dorsally  1.13  mm  long 
by  0.45  mm  wide  just  distad  of  base,  0.96  mm  wide  at  apex),  later- 
ally coarsely,  irregularly,  rngosely  punctate,  dorsally  and  distally 
with  somewhat  separated,  coarse,  ill-defined  punctures.  Tergum 
tw('  laterally  (and  to  a lesser  degree  basally)  with  shallow,  ill- 
defined,  rather  coarse  and  close  setigerous  punctures,  on  disk  with 
fine,  distant,  inconspicuous,  setigerous,  scattered  punctures,  the 
disk  nitid;  vestiture  sparse,  long,  pilose,  white,  simple,  except  for 
a few  obscure,  subplumose  hairs  near  apex.  Sternum  two  on  basal 
two-thirds  with  extremely  ill-defined,  shallow,  coarse  punctures, 
becoming  somewhat  rugose-punctate  near  base,  on  distal  one-third 
of  segment  with  the  punctures  more  circular,  smaller,  well-sep- 
arated ; lateral  portions  of  segment  on  each  side  with  a small  area 
of  fine,  microsetigerous  punctulations,  representing  setigerous 
punctures  and  long,  pilose,  white  hairs.  Pygidium  strongly  trans- 
verse, short,  at  base  with  a complete  band  of  rather  close,  moderate 
to  fine,  setigerous  punctures,  distad  of  which  there  is  a short  pygidial 
'^area”  0.30  mm  long  by  about  0.64  mm  wide,  which  is  nitid,  unde- 
fined laterally,  at  apex  fringed  by  a group  of  fine,  erect,  minute 
setules.  Hypopygium  not  reaching  to  pygidial  apex,  truncate  ob- 
tuse-angulate  distally,  flat  and  nitid,  nearly  impunctate  and  nearly 
glabrous. 

Holotype.  Winter  Haven,  Texas,  May  15,  1935,  at  light  (S.E. 
Jones),  in  collection  of  University  of  Minnesota. 

Paratypes.  Winter  Haven,  Texas,  May  1,  1935,  at  light  (S.E. 
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Jones),  one  male;  Val  Verde  Comity,  Texas,  June  28,  1940  (D.J. 
and  J.N.  Knull),  one  male. 

The  stigma  is  nsnally  about  0.8  as  long  as  marginal  cell  on  costa, 
and  ventral  felt  lines  are  nsnally  distinguishable,  though  faint 
tufts.  In  the  paratype  from  Winter  Haven,  Texas  (May  1,  1935), 
the  stigma  is  only  about  0.6  as  long  as  marginal  cell  on  costa,  and 
the  felt  lines  are  scarcely  distinguishable  on  the  sternum. 

This  very  distinct  new  species  stands  midway  between  A.  evansii 
and  dorophora.  As  in  the  first  the  head  is  somewhat  (though  less 
distinctly  ) convergent  behind  the  eyes,  and  the  first  segment  of  the 
flagellum  is  considerably  shorter  than  the  second,  and  at  most  2.5 
as  long  as  wide.  A.  bifurca  differs  at  once  from  evansii  in  that  the 
gaster  is  not  castaneous  or  blackish,  in  that  the  humeri  are  not 
pigmented,  in  the  coarser  sculpture  (especially  of  the  head  and 
second  abdominal  sternum),  and  in  the  tuberculate  base  of  the 
clypeus.  The  cephalic  constants  of  the  two  species  also  dilfer  to 
some  degree  (see  Table  III).  The  species  agrees  with  A.  dorophora 
in  the  nearly  or  largely  ferruginous  abdomen  and  thoracic  humeri, 
and  in  the  coarse  sculpture  of  the  head  and  second  sternum,  as  well 
as  in  the  presence  of  traces  of  sternal  felt  lines.  It  differs  at  once 
from  A.  dorophora  in  that  the  head  is  slightly  convergent  behind 
the  eyes  and  much  shorter,  in  that  the  eyes  are  more  strongly 
bulging,  in  that  the  clypeus  is  distinctly  tuberculate  with  a trans- 
verse tubercle  at  base,  in  that  the  first  segment  of  the  flagellum  is 
shorter  and  not  as  long  as  the  second,  and  in  the  somewhat  less 
coarse  sculpture  (especially  of  the  head).  The  genitalic  features 
also  at  once  separate  bifurca  from  both  evansii  and  dorophora. 

The  species  differs  from  all  other  known  species  of  Acanthopho- 
topsis,  except  A.  bequaertii,  in  the  tuberculate  base  of  the  clypeus. 
It  differs  from  A.  bequaertii  at  once  in  that  the  legs  and  gaster  are 
not  black,  in  that  the  stigma  is  considerably  shorter  than  the  mar- 
ginal cell  along  costa,  and  in  that  the  head  is  not  square  in  outline 
(behind  the  eyes). 

Acanthophotopsis  bequaertii,  sp.  nov. 

Male.  Length  11  mm.  Integument  of  head  and  gaster  pale 
orange-ferruginous  to  testaceo-ferruginous,  except  for  blackish 
ocellar  region ; apex  of  petiole  and  entire  gaster  blackish  to  coal 
black;  antennae  fuscous;  legs  (except  for  the  pale  coxae  and 
trochanters)  blackish;  vestiture  uniformly  white,  rather  sparse, 
pilose,  simple  (except  for  a few  subplumose,  obscure  hairs  at  apex 
of  terga  2-3  of  abdomen). 
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Head,  posterior  to  antennal  tubercles,  almost  perfectly  square 
in  general  dorsal  outline,  parallel  for  some  distance  behind  the 
little  protruding  eyes,  with  well-developed,  elongate  temples,  that 
are  rather  swiftly  rounded  into  the  weakly  rounded,  subtruncate 
posterior  margin  of  head;  width  of  head  with  eyes  1.95  mm;  width 
of  temples  directly  behind  eyes  1.73  mm;  length  of  head  (from 
interantennal  sinus  to  occipital  ridge)  1.63  mm;  length  of  vertex 
behind  eyes  0.95  mm  (head-length  1.72  the  vertex-length)  ; sculp- 
ture moderately  coarse  and  quite  close  except  on  posterior  portion 
of  vertex,  where  well  separated;  frons  with  shallow,  obscurely  de- 
fined punctures,  appearing  irregularly  rugose-punctate ; vertex  and 
genae  with  more  distinct,  but  shallow,  more  or  less  ill-defined  close 
to  contiguous  punctures.  Eyes  only  moderate  in  size,  relatively 
shortly  ovate  and  slightly  protuberant  (for  Acanthophotopsis), 
black  and  highly  polished,  0.75  mm  long  (length  only  0.70  the 
distance  between  eyes  on  frons;  the  vertex  behind  eyes  1.26  the 
eye-length;  the  length  only  1.88  the  ocellocular  distance)  ; frons  be- 
tween eyes  1.09  mm  wide.  Ocelli  rather  large,  length  0.27  mm; 
ocellocular  distance  0.40  mm  (1.48  the  ocellar  length)  ; interocellar 
distance  0.45  mm  (1.66  the  ocellar  distance)  ; distance  from  anterior 
ocellus  0.19  mm.  Clypeus  elevated  at  base,  all  along  juncture  with 
epistomal  suture,  especially  medially,  where  it  is  elevated  as  a 
rounded  transverse  tooth  at  juncture  with  frons:  median  disk  (an- 
terior to  elevated  posterior  margin)  strongly  declivous,  somewhat 
concave,  depressed  considerably  below  level  of  mandibular  rims, 
forming  a distinct  basin  with  mandibles,  developed  anteriorly 
into  a very  short  but  extremely  broad,  nearly  rectangular,  scarcely 
trapezoidal,  median  lobe  (0.50  mm  wide  at  apex)  ; disk  with  a few 
fine,  inconspicuous,  setigerous  punctulations,  the  anterior  margin 
more  distinctly  and  closely  setigerously  punctulate.  Mandibles  as 
in  A.  evansii  and  bifurca;  with  dorsal  rims  sharp  basally,  disap- 
IDearing  on  distal  halves  in  a longitudinal,  welt-like,  rounded  broad 
ridge,  thus  without  a sharj3  rim  reaching  to  inner,  dorsal  tooth ; no 
trace  of  a fourth,  median,  inner,  mandibular  tooth,  the  apex  nor- 
mally obliquely  tridentate ; inferior  face  of  mandible  with  the  basal 
half  with  a distinct  carinule,  originating  at  basal  mesal  angles, 
running  out  to  near  the  shallow  ventral  excision  (but  not  produced 
into  an  angulation  or  tooth  there),  and  then  out  towards  the  ventral 
mandibular  tooth ; ventral  margin  of  mandibles  shallowly,  broadly, 
scarcely  excised,  the  shallow,  arcuate  excision  not  subtended  by  a 
distinct  angulation  or  tooth.  Mentum  slightly  convex,  but  not  longi- 
tudinally carinate.  Scape  not  distinctly  carinate  ventrally,  but 

102 


VOLUME  XXXVII 


slightly  compressed;  flagellum  fuscous;  pedicel  with  bulb  0.16 
mm;  first  flagellar  segment  0.37  mm  long;  second  flagellar  segment 
0.44  mm  by  0.16  mm.  Antennal  scrobes  with  obvious  thorn,  but 
with  only  a vestigial  indication  of  a suprascrobal  ridge. 

Alitrunk  uniformly  orange-ferruginous  to  orange-testaceous,  as 
in  A.  dorophora,  but  very  slightly  less  coarsely  scul]flured;  lateral 
l^ronotal  faces  punctate  anteriorly,  with  sculpture  confluent  and 
rugose  posteriorly;  mesopleura  uniformly,  coarsely  sculptured,  ex- 
cept antero-veutral  limited  region,  where  obscurely  rugose  except 
for  fine,  setigerous  punctulations ; mesosternum  with  usual  posterior 
pair  of  spinose  processes,  these  conical  and  gradually  fused  with 
mesosternum  near  base,  but  unusually  strongly  laterally  compressed 
distally,  almost  blade-like  near  apex;  propodeum  completely  reticu- 
late, even  the  lateral  faces,  the  sculpture  extending  onto  metapleura 
on  basal  one-fourth  of  metapleura ; base  of  propodeum  with  a pair 
of  short-rectangulate  areas,  formed  by  partial  fusion  of  several 
reticulations.  Legs  with  coxae  and  trochanters  concolorous  with 
body,  the  regions  distad  of  femoral  bases  uniformly  fuscous  black; 
middle  tibiae  with  all  but  base  strongly  dilated,  slightly  arcuate, 
with  a single  pale  brown  apical  calcar;  metatarsi  of  middle  legs 
also  dilated,  flattened.  Wings  subhyaline,  very  obscurely,  uni- 
formly infuscated;  stigma  blackish,  veins  brown;  stigma  1.02  mm 
long;  marginal  cell  on  costa  only  1.10  mm  long;  cell  K5  rectangular- 
polygonal,  0.96  mm  long;  distance  between  stigma  and  bifurcation 
of  R + M 0.55  mm. 

Abdomen  with  petiole  more  or  less  castaneous,  strongly  so 
distally,  the  petiole  moderately  slender,  but  not  strongly  con- 
stricted distally,  moderately  nodose ; tergum  coarsely,  confluently, 
rugose-punctate,  except  distally  on  top,  there  with  punctures  dis- 
crete, separated.  Tergum  two  with  disk  highly  polished,  distantly, 
finely  setigerously  punctulate,  the  apex  similarly,  distantly  punc- 
tured, the  lateral  margins  with  somewhat  coarser,  closer  punctures, 
and  the  antero-lateral  corners  with  very  coarse,  close,  rugose-punc- 
tate sculpture ; felt  lines  elongate,  prominent.  Sternum  two  on 
basal  two-fifths  with  coarse,  close,  ill-defined  punctures  and  basally 
rugose-punctate,  distally  progressively  less  coarsely  and  closely, 
more  distinctly  punctured,  the  distal  fourth  highly  polished,  with 
fine,  distant,  setigerous  punctures ; sublateral  regions  with  a limited, 
ill-defined  area  with  scattered,  fine,  setigerous  punctulations  (repre- 
senting the  vestigial  sternal  felt  lines,  but  not  organized  into 
discrete  “tufts”).  Terga  and  sterna  3-7  finely,  distantly,  setiger- 
ously punctulate,  polished,  with  a sparse,  pilose  white  vestiture. 
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Pygidium  with  normal,  broad,  basal  setigerously  punctate  band, 
beyond  which  there  is  a strongly  transverse,  very  short  nitid 
pygidial  ^‘area,  ” at  apex  with  an  inconspicuous  fine  fringe  of  sub- 
erect  minute  setules.  Hypopygium  transverse,  subtruncate  at  apex, 
the  disk  finely,  distantly  punctate  and  obscurely  pubescent. 
Pygopods  extremely  large,  unusually  broad  (the  distance  between 
them  about  one-fourth  the  width  of  one  of  them),  at  apex  broadly 
truncate. 

Holotype.  Hereford,  Arizona,  September  16,  1935  (P.H. 
Parker),  in  collection  of  University  of  Minnesota. 

This  large,  handsome  species  resembles  A.  dorophora  in  the 
large,  square  head,  with  the  temples  parallel  for  some  distance  be- 
hind the  eyes ; in  the  head  outline  it  differs  at  once  from  the  other 
species  of  Acanthophotopsis.  The  fuscous  antennae  and  black 
gaster  will  separate  bequaertii  at  once  from  dorophora.  In 
bequaertii  the  eyes  are  also  somewhat  smaller,  less  protuberant 
(length  only  0.70  their  distance  apart  on  frons ; 0.80  in  dorophora)  ; 
the  eye-length  is  only  1.8-1. 9 the  ocellocular  distance  (2.20  in 
dorophora).  In  addition,  bequaertii  has  the  clypeus  strongly 
tuberculate  at  the  median  base. 

A.  bequaertii  seems  allied  more  closely  to  bifurca,  which  it  re- 
sembles in  the  armed  clypeal  base.  The  bicolorous  integument  of 
the  body,  the  fuller  temples,  and  the  cephalic  ratios  (see  Table  III) 
will  at  once  separate  bequaertii  from  bifurca. 

A.  bequaertii,  furthermore,  is  our  only  species  with  a coal-black 
gaster,  and  with  a blackish  stigma  that  is  as  long  as  the  marginal 
cell  along  the  costa.  These  two  features  will  at  once  separate  it. 
A further  distinguishing  feature  are  the  extraordinarily  large 
appendages  of  the  10th  (morphological)  abdominal  segment,  the 
morphological  pygidial  segment,  which  project  from  between  the 
pygidial  and  hypopygial  sclerites  as  a pair  of  truncate,  extremely 
broad  structures,  the  pygopods.  Although  the  pygopods  are  well 
developed  in  the  other  species  of  Acanthophotopsis,  they  are  un- 
usually large  in  A.  bequaertii,  and  attain  a size  that  is  not  reached 
by  any  other  Mutillid  known  to  me. 

Acanthophotopsis  dorophora,  sp.  nov. 

Plate  II,  Figure  1 ; Plate  III,  Figure  2 

Male.  Length  11-12  mm.  Integument  of  body  orange-ferrugin- 
ous, except  distal  segments  of  gaster  somewhat  castaneous-tinged ; 
antennae  concolorous;  legs  with  middle  and  posterior  femora  and 
tibiae  more  or  less  castaneous,  dark;  head  and  alitrunk  unusually 
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coarsely,  closely  to  contiguo-conflnently  punctured,  the  gaster  much 
less  closely  and  coarsely  punctured. 

Head  dorsally  almost  quadrate  in  outline  (ignoring  the  rather 
weakly  protruding  eyes  and  the  appendages),  long  behind  the  eyes 
and  parallel  behind  them  for  some  distance,  then  rather  swiftly 
rounded  into  the  rounded-truncate  posterior  aspect  of  the  head; 
frons  rather  coarsely,  closely  to  confluently  rugose-punctate;  the 
vertex  with  the  punctures  coarse,  shallow,  nearly  or  quite  con- 
tiguous; genae  similarly,  contiguo-confluently,  somewhat  rugosely 
sculptured;  head-width  (including  eyes)  2.25  mm;  width  of  vertex 
behind  eyes  2.5  mm;  length  of  head  (from  interantennal  sinus  to 
occipital  ridge)  1.90  mm;  length  of  vertex  1.00  mm  (the  head- 
length  1.90  the  vertex-length).  Eyes  black,  highly  polished,  mod- 
erately large  but  not  strongly  protuberant,  0.97  mm  long,  strongly 
ovate  (subequal  in  length  to  vertex  behind  them)  ; distance  between 
eyes  on  frons  1.22  mm  (the  eye-length  only  0.80  their  frontal 
distance  apart;  the  frons  0.54  the  total  head-width).  Ocelli  mod- 
erately large,  the  posterior  0.33  mm  long;  distance  to  eye-margin 
0.44  mm  (1.33  the  ocellar  length)  ; interocellar  distance  0.46  mm 
(1.40  the  ocellar  length)  ; distance  to  anterior  ocellus  0.22  mm. 
Clypeus  nearly  flat,  at  median  base  obscurely  elevated  but  not 
produced  into  a tubercle,  developed  into  a trapezoidal  anterior  lobe, 
truncate  at  apex  (there  0.45  mm  wide),  rather  strongly  depressed 
below  mandibular  rims  and  somewhat  declivous,  forming  a shallow 
basin  with  closed  mandibles ; disk  and  lateral  portions,  and  espe- 
cially anterior  lobe,  with  flue  setigerous  punctures  and  punctula- 
tions,  with  a sparse  “beard”,  most  densely  developed  at  angles  of 
anterior  truncation.  Mandibles  very  similar  to  those  of  A.  evansii, 
moderately  dorsiventrally  dilated,  with  complete  dorsal  rims  that 
are  somewhat  less  sharp  distally  (but  not  dilated  to  form  welt-like 
dorsal  rims,  unlike  A.  evansii)  ; at  apex  obliquely  tridentate  and 
with  no  trace  of  the  inner,  median  fourth  tooth  of  A.  falciformis ; 
ventral  margins  sinuously,  broadly,  obsoletely  emarginate,  with 
no  trace  of  a subtending  tooth  or  angulation;  inferior  faces  of 
mandibles  with  the  carinules  (originating  on  ventral  mesal  angles) 
low,  arcuate,  not  developed  as  an  angulation  or  tooth  when  attain- 
ing the  sinuous  ventral  emargination.  Mentum  not  carinate.  An- 
tennae concolorous;  scapes  closely  setigerously  punctate,  without 
distinct  ventral  carinae,  but  somewhat  compressed  and  obscurely 
ridged;  pedicel  0.20  mm  long;  first  flagellar  segment  0.50  mm  long 
by  0.19  mm  wide;  second  flagellar  segment  0.52  mm  long  by  0.19 
mm  wide.  Antennal  scrobes  armed  with  a large  tubercle  above, 
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somewhat  nearer  eye  than  to  antennal  fossae ; suprascrobal  ridges 
obscure,  welt-like,  scarcely  distinguishable. 

Alitrunk  concolorous,  orange-ferruginous,  very  completely 
coarsely  sculptured.  Pronotum  coarsely,  polygonally,  contiguo- 
confluently  punctate;  lateral  and  humeral  epaulets  distinct  but 
small.  Mesoscutum  and  axillary  lobes  with  puncturation  similar, 
but  tending  to  be  slightly  less  close,  hence  with  individual  punctures 
often  rounded ; notaulices  complete ; scutellum  with  somewhat 
shallower,  more  confluent  puncturation.  Mesopleura  very  com- 
pletely, coarsely,  contiguously  to  locally  confluently  punctured  but 
not  punctate-reticulate,  the  antero-ventral  small  areas  and  narrow 
area  bordering  metapleura  less  distinctly,  less  closely  punctured; 
oblique  furrow  gutter-like,  distinct  but  not  nitid,  with  sculpture 
nearly  as  distinct  as  on  elevated  adjacent  areas.  Mesosternum  as 
in  A.  evansii,  the  lateral  areas  near  the  posterior  processes  coarsely 
punctate  as  adjacent  mesopleural  regions,  elsewhere  largely  im- 
punctate ; processes  rather  slender,  moderately  high,  very  narrowly 
conical  or  somewhat  spiniform,  their  inner,  posterior  edges  carinu- 
late  (the  carinules  converging  posteriorly  to  form  a narrow  V). 
Metapleura  nitid  on  dorsal  three-fourths,  coarsely  punctate-reticu- 
late over  most  of  ventral  fourth,  as  on  adjacent  portions  of  propo- 
deum.  Legs  concolorous,  somewhat  testaceous,  except  middle  and 
hind  femora  and  tibiae  largely  fusco-castaneous ; middle  tibiae 
flattened,  somewhat  arcuate ; one  calcar  only ; middle  metatarsi 
also  flattened,  with  a narrow,  ridge-like  external  (dorsal)  face. 
Wings  hyaline,  with  pale  brown  veins  and  deep  brown  stigma; 
stigma  0.97  mm  long;  marginal  cell  elongate,  1.26  mm  on  costa; 
cell  Rs  narrow,  elongate,  rectangular-polygonal,  1.10  mm  long; 
distance  from  bifurcation  of  R + M to  stigma  0.68  mm. 

Gaster  and  petiole  ferruginous,  except  distal  segments  slightly 
fuscous  or  castaneous  tinged,  with  a moderate,  largely  erect,  pilose, 
long,  silvery  white  vestiture  of  simple  hairs.  Petiole  rather  stout 
and  short,  little  nodose  distally  but  not  sessile  with  second  segment, 
laterally  rugosely  sculptured,  on  basal  half  or  more  with  the  punc- 
tures close  to  contiguous,  distally  on  dorsum  with  ill-defined,  some- 
what more  separated  punctures.  Second  tergum  with  disk  dis- 
tantly, finely,  setigerously  punctate  and  punctulate,  polished,  lateral 
margins  with  coarser,  closer  to  subcontiguous  setigerous  punctures 
(becoming  contiguous  at  antero-lateral  corners)  ; laterally  with 
long  felt  lines  whose  periphery  is  not  setigerously  punctulate. 
Second  sternum  with  basal  half  with  coarse,  close  to  contiguous 
punctures,  becoming  gradually  smaller,  more  distinct  and  more  or 
less  widely  separated  distally;  laterally  on  each  side  with  a small 
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area  of  scattered,  microsetigerous  punctnlations  (representing  the 
vestigial  sternal  felt  lines) . Distal  segments  with  fine,  distant  punc- 
tures and  punctnlations.  Pygidial  segment  with  a basal,  complete 
band  of  close,  somewhat  coarser,  setigerous  punctures,  the  band 
nearly  as  broad  as  the  distal,  nitid,  laterally  undefined  pygidial 
‘‘area”;  the  latter  about  0.30  mm  broad  {i.e.,  long)  and  1.10  mm 
wide.  Cerci  large,  broad,  truncate-ronnded  at  apex.  Ilypopygium 
short,  quite  transverse,  flat,  distantly  finely  punctate,  truncatf^- 
obtnsangulate  distally. 

Holotype.  Tucson,  Arizona,  August  26,  1935  (0.  Bryant),  in 
collection  of  University  of  Minnesota. 

Paratype.  Yuma,  Arizona,  Aug.  21,  1930  (H.M.  Smith),  one 
male. 

This  distinctive  species  differs  from  all  others  in  the  genus  (ex- 
cept A.  bequaertii)  in  that  the  head  is  almost  quadrate  in  dorsal 
view,  with  the  temples  parallel  for  a considerable  distance  behind 
the  eyes.  As  in  that  species,  the  sculpture  is  rather  coarse  and 
X:»ronounced.  A.  dorophora  differs  from  bequaertii  at  once  in  the 
flat  base  of  the  clypeus  (tuberculate  in  bequaertii),  in  the  nearly 
uniform  integument  of  the  body  and  concolorous  antennae  (an- 
tennae and  gaster  blackish  in  bequaertii,  contrasted  with  head  and 
alitrunk),  and  in  the  much  smaller  stigma,  which  is  no  more  than 
0.8  as  long  as  marginal  cell  on  costa. 

The  species  appears  related  more  closely  to  A.  evansii  and 
bifurca,  from  which  it  differs  at  once  in  the  parallel  temples,  as 
well  as  in  the  considerably  coarser,  closer  sculpture  of  the  cranium, 
in  the  very  long  first  flagellar  segment  ( subequal  in  length  to  the 
second),  and  in  the  smaller,  less  protuberant  eyes.  The  species 
differs  from  bifurca,  which  it  approaches  in  the  uniform  pigmenta- 
tion of  the  body,  in  that  the  clypeus  is  not  at  all  tuberculate  at 
base,  and  in  that  the  head  capsule  is  more  coarsely,  closely  punctate. 

The  cephalic  constants  are  quite  close  to  those  of  bifurca  (com- 
pare Table  ITT),  but  differ  considerably  from  those  of  evansii.  It 
would  seem,  therefore,  that  bifurca  and  dorophora  represent  the 
eastern  and  western  representatives,  respectively,  of  one  original 
species.  The  characters  that  separate  them  are  sufficiently  pro- 
nounced to  make  specific  separation  warranted. 

Group  of  A.  falciformis 

This  group  includes  a single  species,  separated  from  all  Nearctic 
Mutillidae  at  once  by  the  anomalous  mandibles,  with  a fourth  dorsal 
tooth,  occurring  about  midway  between  apex  of  mandible  and  its 
base. 
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Acanthophotopsis  falciformis,  sp.  nov. 

This  species  appears  to  have  a restricted  range  from  western 
California  to  eastern  Arizona  (in  the  southern  portions  of  both 
states),  and  occurs  southward  at  least  into  the  Sonoran  regions  of 
northern  Mexico.  Two  discrete  subspecies  appear  involved,  separa- 
ble by  the  key  to  species  and  subspecies. 

Acanthophotopsis  falciformis  snbsp.  falciformis,  sp.  et  snbsp.  nov. 

Plate  II,  Figures  2 and  3 

Male.  Length  8-9  mm.  Integnment  testaceo-ferrnginons  to 
testaceo-stramineons,  that  of  gaster  scarcely  to  little  darker,  not 
piceous  under  felt  lines;  vestitnre  sparse,  long,  erect  and  snberect, 
white,  simple  to  slightly  hispid ; antennae  stramineons-yellow ; 
legs  stramineons-yellow. 

Head  weakly  pnnctnred,  the  punctures  minnte,  setigerous,  very 
distant,  highly  polished ; integnment  orange-testaceous,  except  for 
the  castaneous  ocellar  region ; head  narrowly  obtrapezoidal  in  dorsal 
outline,  the  greatest  width  near  the  middle  of  the  large,  protuberant 
eyes,  the  vertex  behind  the  eyes  strongly  convergent,  evenly  rounded 
into  the  posterior  aspect  of  head,  the  length  of  vertex  behind  eyes 
merely  0.50  mm  (less  than  0.33  the  head-width),  relatively  short 
for  Acanthophotopsis;  length  of  head  from  interantennal  sinus  to 
occipital  ridge  1.25  mm  (2.5  x vertex-length)  ; head-width,  includ- 
ing eyes,  1.56  mm;  width  of  vertex  directly  behind  eyes  1.28  mm 
(subequal  to  head-length).  Eyes  very  large,  strongly  ovate, 
strongly  protruding,  grayish,  with  the  individual  facets  indicated 
but  not  individually  convex,  length  0.73  mm  (2.70  the  ocelloeular 
distance)  ; distance  between  eyes  on  frons  0.73  mm  (1.00  the  eye- 
length;  0.47  the  head-width).  Ocelli  very  large,  length  of  posterior 
0.24  mm;  ocelloeular  distance  0.27  mm  (1.17  ocellar  length); 
interocellar  distance  0.27  mm  (1.17  ocellar  length)  ; distance  to 
anterior  ocellus  0.15  mm ; width  of  anterior  ocellus  0.26  mm. 
Clypeus  at  median  base  evenly  continuous  into  frons,  plane,  not 
elevated,  quite  strongly  declivous  anterior  to  base,  forming  a 
rather  short,  trapezoidal  median  lobe,  truncate  at  its  apex,  (0.24 
mm  wide  at  apex,  the  corners  of  truncation  rectangulate,  but 
not  dentiform)  ; the  disk  of  clypeus  declivous  anteriorly  but 
scarcely  concave,  nitid,  virtually  impunctate  and  devoid  of  vesti- 
tiire,  except  on  narrow  anterior  borders;  clypeus  with  anterior 
portion  moderately  depressed  below  mandibular  rims,  but  scarcely 
forming  a basin  with  mandibles.  Mandibles  highly  modified, 
little  dorsiventrally  dilated  and  with  narrow  external  faces, 
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towards  apex  distinctly,  obliquely  tridentate ; median  portion 
of  mandibles  dorsally  strongly  horizontally  dilated,  forming  a 
large,  ronnded-angnlate,  lobe-like  inner,  median  tooth  or  process ; 
dorsal  mandibular  carinae  poorly  developed,  distinct  only  on  basal 
one-third  of  mandibles,  ending  in  the  dorsally  tumid,  nitid,  almost 
hood-like  inner,  median  lobe ; the  mandibles  thus  essentiall}^ 
quadridentate,  with  a median  dorsal  broad  tooth  in  addition  to  the 
acute,  slender  distal  three  teeth ; mandibles  with  ventral  margin 
indistinctly,  broadly,  shallowly  sinuously  excised,  subtended  by  a 
vestigial  rounded  angulation  (remnant  of  ventral  tooth)  ; in  an- 
terior or  external  view  with  a distinct,  small,  but  sharply  acute 
tooth  lying  in  the  shallow  excision,  (this  the  outer  end  of  an  arcuate, 
sharp  Carina  of  the  inner-ventral  portion  of  the  basal  half  of  the 
mandible).  Mentum  slightly  convex,  not  carinate;  maxillary  palps 
6-segmented,  labial  4-segmented.  Antennal  scrobes  armed  with  a 
large,  obvious  tooth  above,  close  to  the  inner  upper  eye-margins ; 
suprascrobal  ridge  delicate,  vestigial,  ending  mesad  of  scrobal  tooth. 
Antennae  stramineous-yellow,  the  scape  closely,  finely,  setigerously 
punctate,  the  ventral  carina  absent;  pedicel  elongate,  0.18  mm  long 
by  0.13  mm  in  diameter,  obconic ; flagellum  extremely  elongate,  the 
first  segment  0.34  mm  long  (at  least  2.5  as  long  as  wide)  ; second 
segment  0.36  mm  long  (nearly  three  times  as  long  as  wide;  0.13 
mm  wide)  ; third  segment  0.37  mm  long. 

Alitrunk  testaceo-stramineous,  with  very  sparse  white  vestiture 
and  shallow  but  coarse,  wide-meshed  sculpture  that  is  locally  obso- 
lete and  ill-defined  or  vestigial  (especially  on  mesoscutnm  and 
mesopleura).  Pronotum  dorsally  with  very  shallow  punctate- 
reticulate  sculpture,  that  of  lateral  faces  vestigial,  the  lateral  faces 
nearly  flat ; humeral  and  lateral  epaulets  with  small  but  distinct 
tufts.  Mesoscutum  very  shallowly,  largely  obsoletely,  punctate- 
reticulate,  the  sculpture  largely  ill-defined,  the  integument  thus  in 
part  quite  nitid;  notaulices  complete  but  rather  shallow  anteriorly; 
scutellum  with  puncturation  coarse,  contiguo-confluent,  rather  bet- 
ter developed  than  on  mesoscutum ; axillary  lobes  with  several 
similar,  close  punctures.  Mesopleura  with  punctate-reticulate, 
very  coarse,  but  extremely  shallow  sculpture  over  most  of  dorsal 
sixth  and  over  a limited  portion  of  the  inflated  postero-ventral 
region : the  extensive  antero-ventral,  flat  region  almost  smooth  and 
nitid,  running  out  into  a broad,  rather  deep,  but  short,  nitid  and 
impunctate  oblique  furrow  (the  dorsal  and  postero-ventral  sculp- 
tured regions  thus  not  at  all  confluent)  ; limited  region  above  middle 
coxae  also  nitid,  impunctate.  Mesosternum  posteriorly  elevated 
as  a pair  of  extremely  high,  sharp,  conical-spinose,  tapering  proc- 
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esses,  the  portions  of  sternum  laterad  of  them  with  the  sculpture  as 
on  adjacent,  reticulate-punctate  mesosternal  areas,  but  elsewhere 
with  sculpture  vestigial;  postero-mesal  margins  of  processes  deli- 
cately carinulate ; sinus  between  processes  deeply  U-shaped.  Meta- 
pleura  nitid  and  impunctate,  except  for  much  of  the  ventral  one- 
third,  which  is  coarsely,  shallowly  punctate-reticulate  like  adjacent 
lateral  propodeal  faces.  Metasternum  with  a low,  poorly  developed, 
transverse,  broad  ridge  anterior  to  middle  coxae,  that  is  highest 
medially,  not  dentiform  produced  laterally.  Propodeum  coarsely 
reticulate,  the  reticulations  shallow,  wide-meshed,  at  base  with  a 
pair  of  median,  very  elongate,  rectangular  areas  about  4 reticula- 
tions long,  flanked  by  two  shorter,  broader  areas ; lateral  propodeal 
faces  completely,  shallowly  reticulate,  the  reticulations  shallow, 
partially  vestigial  and  confluent,  extending  to  anterior  propodeal 
margins.  Legs  stramineous,  the  calcaria  concolorous ; middle 
tibiae  somewhat  flattened,  broadened,  with  a single  apical  calcar; 
middle  metatarsi  also  flattened,  especially  on  basal  half,  and  quite 
acute  on  external  (dorsal  border)  basally.  Wings  hyaline,  with 
yellowish,  pale  veins  and  a yellow-brown  stigma;  stigma  0.70  mm 
long;  marginal  cell  narrow,  narrowly  subacutely  subtruncate  at 
apex,  0.90  mm  long  on  costal  margin;  distance  from  stigma  to 
bifurcation  of  R + M 0.45  mm ; cell  Rs  rectangular-polygonal, 
truncate  distally,  0.72  mm  long. 

Abdomen  scarcely  darker  than  alitrunk,  slightly  ferrugineo- 
castaneous  tinged,  except  for  the  somewhat  paler  petiole  (which 
is  concolorous  with  alitrunk).  Petiole  narrow  and  rather  slender, 
but  little  nodose,  in  lateral  profile  very  slightly  constricted  at 
juncture  with  second  ter  gum,  laterally  and  basally  with  coarse, 
rugose  puncturation,  on  distal  fourth  and  dorsally  with  scattered, 
coarse,  ill-defined  punctures.  Entire  gaster  with  very  small,  dis- 
tant, setigerous  punctures,  rather  highly  polished  (especially  the 
disk  of  tergum  and  sternum  two),  with  a sparse,  fine  vestiture  of 
simple,  white  hairs ; disk  of  sternum  two  with  punctures  no  closer 
or  coarser  than  those  of  tergum  two,  the  punctures  distant  even 
laterally,  and  there  with  no  trace  of  felt  lines.  Pygidial  segment 
short,  with  a basal  complete  band  of  fine,  setigerous  punctures, 
and,  distad  thereof,  with  a transversely  rectangular,  distally 
truncate-rounded,  broad  but  short  pygidial  ‘"area”  that  is  nitid, 
laterally  quite  undefined.  Hypopygium  distantly  setigerously 
punctate,  short  and  transverse,  as  in  A.  evansii. 

Holotype.  Palm  Springs,  California,  Fall  1932  (Theo. 
Zschokke),  at  light,  in  collection  of  University  of  Minnesota. 
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Paratypes.  Palm  Springs,  California,  Fall  1932,  May  1,  1933 
(Theo.  Zschokke),  two  males;  15-mi.  E.  of  Sombrerete,  Mexico, 
July  28-31,  1951  (lI.E.  Evans),  one  male. 

This  species  is  one  of  the  most  anomalous  of  the  Sphaeropthal- 
nioicl  wasps.  The  species  differs  from  all  other  Nearctic  Mntillidae 
in  the  anomalous  mandibles,  which  have  the  ventral  emargination 
obsolete,  broad  and  shallow  (and  interrupted,  when  seen  in  external 
view,  by  a small,  sharp  tooth  that  represents  the  outer  distal  end 
of  a discrete  inferior  cariimle),  and  which  have  the  middle  of  the 
dorsal  half  of  the  mandibles  extremely  strongly  dilated  to  form  a 
fourth,  broad,  somewhat  rounded  tooth,  lying  a considerable  dis- 
tance basad  of  the  normal,  third,  inner,  snbapical  tooth ; this  fourth 
tooth  marks  the  broadest  point  of  the  mandibles  in  dorsal  view 
(see  Plate  II : 2),  and  represents  the  apex  of  a convex,  nitid,  inner 
process  of  the  mandible. 

The  other  forms  of  Acanthophotopsis  have  normal,  tridentate 
mandibles,  which  become  gradually  narrower  from  base  to  apex,  in 
dorsal  (frontal)  view  (see  Plate  III : 1-3),  but  show  a longitudinal, 
welt-like  dorsal  region,  in  lieu  of  the  dorsal  carina. 

Typical  falciformis  differs  from  subspecies  furcisterna  in  the 
characters  stressed  in  the  key:  the  head  is  rounded  obtrapezoidal, 
with  extremely  poorly  developed  temples,  and  is  strongly  con- 
vergent behind  the  eyes  ( in  furcisterna  more  ronnded-snbquadrate, 
fuller  in  the  temples)  ; the  eyes  are  larger,  their  length  2.25-2.70 
the  ocellocnlar  distance  (1. 9-2.0  in  furcisterna)  ; the  frons  is  nar- 
rower because  of  the  encroachment  of  the  eyes  mesally,  only  0.47- 
0.49  the  head-width  (0.53-0.55  the  head-width  in  furcisterna)  ; the 
ocelli  are  very  large  and  the  ocellocnlar  distance  merely  1.15-1.25 
the  ocellar  length  (1.4-1. 7 in  furcisterna)  ; the  mesosternal  proc- 
esses tend  to  be  slightly  posteriorly  arched  and  somewhat  spinose- 
falcate  (almost  vertically  projecting  in  furcisterna)  ; finally,  the 
gaster  in  typical  falciformis  is  concolorons  or  nearly,  and  not  piceons 
to  castaneons  under  the  felt  lines. 

In  spite  of  the  rather  nnmerons  differences  cited  above  between 
typical  falciformis  and  furcisterna,  which  will  separate  all  the 
available  material  into  two  groups,  the  two  are  closely  related.  It 
may  possibly  prove  that  furcisterna  represents  more  than  a mere 
xeromorphic  extreme  and  separate  subspecies  of  falciformis. 

Acanthophotopsis  falciformis  snbsp.  furcisterna,  subsp.  nov. 

Male.  Length  9 mm.  Similar  to  typical  falciformis,  but  differ- 
ing as  follows.  Sculpture  somewhat  more  distinct,  obvious  through- 
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out,  the  head  with  obscurely  defined,  shallow,  but  moderately  coarse 
punctures,  these  becoming  contiguous  on  genae,  which  are  sub- 
rugosely  punctured ; lateral  pronotal  faces  largely  distinctly 
reticulate,  the  reticulations  shallow  and  obscure  only  near  posterior 
margins;  mesopleura  shallowly,  coarsely  punctate  reticulate  over 
almost  the  entire  faces,  only  the  obscurely  sculptured  lowermost 
portion  of  the  antero-ventral  regions,  the  gutter-like  nitid  sulcus, 
and  a very  small  area  above  middle  coxae  with  sculpture  absent  or 
obscure.  Head  longer  behind  eyes,  the  vertex  behind  eyes  1.9-2. 0 
the  length  of  head  (from  interantennal  sinus  back),  the  temples 
not  as  swiftly  narrowed,  subparallel  for  a short  distance  behind 
eyes  before  becoming  pronouncedly  convergent.  Eyes  smaller  (the 
frons  between  the  eyes  0.50-0.53  the  head-width;  the  length  of 
vertex  behind  eyes  0.90-0.92  the  eye-length)  ; eye-length  1.9-2.23 
the  ocellocular  distance.  Ocelli  somewhat  smaller,  length  of 
ocellocular  distance  1.4-1. 7 the  ocellar  length.  Gaster  rather 
distinctly  castaneous,  obviously  contrasted  to  the  head  and  alitrunk. 

Measurements  of  holotype : Head-width  1.75  mm;  length  of  head 
(from  interantennal  sinus  to  occipital  ridge)  1.38  mm  (=  1.97  the 
length  of  vertex  behind  eyes)  ; vertex-length  0.70  mm  (0.90  eye- 
length).  Byes  0.78  mm  long  (2.23  ocellocular  distance);  frons 
between  eyes  0.88  mm  wide  (0.50  the  head-width).  Posterior 
ocellus  0.25  mni;  ocellocular  distance  0.35  mm  (1.40  ocellar  length)  ; 
interocellar  distance  0.40  mm  (1.60  ocellar  distance)  ; distance  to 
anterior  ocellus  0.22  mm. 

Holotype.  Tucson,  Arizona,  October  5,  1935  (0.  Bryant),  at 
light,  in  collection  of  University  of  Minnesota. 

Paratopotypes.  Tucson,  August  26,  1939  (0.  Bryant),  one 
male;  Tucson,  August  26,  1935  (0.  Bryant),  one  male. 

Paratypes.  Phoenix,  Arizona,  May  17,  1941  (F.H.  Parker), 
one  male;  Ajo,  Arizona,  April  25,  1935  (F.H.  Parker),  one  male. 
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annulatns,  Odontophotopsis,  55 
anomala,  Odontophotopsis,  51,  60 
anthophorae,  Sphaeropthalma,  22, 

26,  31 

appacheorum,  Odontophotopsis,  55 
arenicola,  Sphaeropthalma,  25 
arizonae,  Sphaeropthalma,  16 
armata,  Odontophotopsis,  60 
ashmeadii,  Morsyma,  10 
atripes,  Odontophotopsis,  57 
aiigustus,  Odontophotopsis,  53 
aiiliis,  Odontophotopsis  tapajos,  53 
aurifera,  Photoniorphns,  44 


auriferus,  Sphaeropthalma  megagna- 
thos,  36 

auripilis,  Sphaeropthalma,  39 
auriventris,  Photoniorphns,  40 
avellanns,  Odontophotopsis,  52 

baboquivari,  Sphaeropthalma,  2,  21, 
23,  24;  PI.  IV,  figs.  1-6 
banksi,  Photoniorphus,  46 
bellerophon,  Sphaeropthalma,  15 
bequaertii,  Acanthophotopsis,  12,  92, 

97,  101,  104,  107 
Odontophotopsis,  51 

bieolor,  Photoniorphus,  42 
bicornigera,  Odontophotopsis,  56 
bifurca,  Acanthophotopsis,  13,  92,  97, 

98,  101,  102,  104,  107;  PI.  Ill, 
fig.  3 

biramosa,  Odontophotopsis,  58,  91; 

PI.  VII,  figs.  2-3 
bisetosa,  Sphaeropthalma,  36 
25,  blakei,  Sphaeropthalma,  25 
borealis,  Sphaeropthalma,  20 
boweri,  Sphaeropthalma,  39 
braccatus,  Odontophotopsis,  54 
brachyptera,  Sphaeropthalma,  18 
hrevicornis,  Odontophotopsis,  58,  59 
brunneus,  Odontophotopsis  inconspic- 
iiiis,  54 

californica,  Photomorphus,  44 
califomiense,  Sphaeropthalma,  18 
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Plate  I 

I'Mg’s.  1 and  2.  Acrophotopsis  eurygnathus,  sp.  nov. : 1,  an- 
terior aspect  of  head ; 2,  genitalia.  Pig.  3.  Dilophotopsis  concolor 
snbsp.  concolo7'  (Cresson)  : genitalia. 
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PI.  I 
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Plate  II 

Fig'.  1.  Acanthophotopsis  dorophora,  sp.  nov. : lateral  aspect 
of  head,  alitrunk  and  petiole,  wings  removed.  Figs.  2 and  3. 
Acanthophotopsis  falciformis  snbsp.  falciformis,  sp.  et  snbsp. 

nov. : 2,  dorsal  view  of  head ; 3,  postieal  view  of  head. 
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PI.  II 
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Plate  III 

Fig*.  1.  Acanthophotopsis  evansii,  sp.  nov. ; dorsal  view  of 
head.  Fig.  2.  Acanthophotopsis  dorophora,  sp.  nov. : dorsal  view 
of  head.  Fig.  3.  Acanthophotopsis  bifurca,  sp.  nov. : dorsal  view 
of  head. 
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PI.  Ill 
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Plate  IV 

Pigs.  1 to  6.  Sphaeropthalma  {Photopsis)  baboquivari,  sp. 
nov. ; 1,  genitalia ; 2,  pygidial  segment ; 3,  liypopygial  and  pennlti- 
inate  sternites ; 4,  lateral  aspect  of  liypopygial  and  penultimate 
sternites,  with  terga  IX  and  X,  and  pygopods;  5,  head  and  ali- 
trnnk,  dorsal  view;  6,  lateral  aspect  of  individual  with  wings  re- 
moved. AT,  antennal  tubercles;  LhPlp,  labial  palp;  MxPlp, 
maxillary  palp;  Eps^  episternnm  1;  N^,  notiiin  1;  Ep,  “epaulets,” 
Sctz,  scntnin  2;  Pf,  parapsidal  furrow;  Tg,  tegula;  Wp,^  meso- 
pleural  wing  process;  Ppcts,  prepectus;  Epso  and  epso,  upper  and 
lower  episternal  areas;  Epm2,  epimeron;  Scl-z,  scutelluni;  Ns,  meta- 
notuin ; PNs,  third  postnotum;  P/g  and  pis,  upper  and  lower  meta- 
pleural  plates;  Edp,  endophragmal  pit;  Sps,  spiracle;  It,  pro- 
podeuni ; PEL  and  VFL,  dorsal  and  ventral  felt  lines ; II-VIII, 
morphological  second  to  eighth  abdominal  segments  (first  to  sev- 
enth segments  of  gaster). 
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Plate  V 

Fig.  1.  Sphaeropthalma  (Photopsis)  helicaon  subsp.  helicaon 
(Fox)  : anterior  aspect  of  head  (individual  with  unusually  dark 
stigma,  from  Pima  Co.,  Arizona).  Fig.  2.  Sphaeropthalma  {Pho- 
fopsis)  militaris,  sp.  nov. : anterior  aspect  of  head. 
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Plate  VI 

Fig.  1.  Sphaeropthalnia  (Xenophotopsis)  isolatrix,  sp.  iiov. : 
anterior  aspect  of  head.  Fig.  2.  Photomorphiis  (Photomorphus) 
quinfilis  Viereck:  anterior  aspect  of  head.  Fig.  3.  Sphaerop- 
thalma  (Physetaspis)  papaga  snbsp.  papaga,  sp.  et  snbsp.  nov. : 
anterior  aspect  of  head.  Fig.  4.  Sphaeropthalnia  {Photopsis) 
megagnathos,  sp.  nov. : anterior  aspect  of  head. 
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Plate  VII 

Fig.  1.  Sphaero pill  alma  (Photopsioides)  uro  subsp.  melanderi 
(Baker)  : anterior  aspect  of  head.  Pigs.  2 and  3.  Odontophoi op- 
sis  {Odontophofopsis)  hiramosa  Schuster:  2,  anterior  aspect  of 
head;  3,  dorsal  view  of  head  and  alitrnnk.  Pig.  4.  Sphaerop- 
ihalnia  {Micromutilla)  juxta  (Blake)  : anterior  aspect  of  head. 
Fig.  5.  Spkaerppthalma  {Micromutilla)  sonora,  sp.  nov. : an- 
terior aspect  of  head.  Pig.  6.  Odontophotopsis  {Odontophotopsis) 
venustus  (Blake)  : anterior  aspect  of  head. 
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campylognathus,  Acrophotopsis,  11, 

68,  69,  71 

carinata,  Sphaeropthalma,  3'4 
castanea,  Sphaeropthalma  marico- 
pella,  17 

ceyx,  Sphaeropthalma,  21,  24,  25 
ceyxoides,  Sphaeropthalma,  25 
clandestinus,  Photomorplms,  45 
Clara,  Sphaeropthalma,  20,  21,  27 
claviis,  Odoniopliotopsis,  84,  85 
cleomella,  Sphaeropthalma  clara,  27 
clypeatus,  Odontophotopsis,  59 
coahuilae,  Sphaeropthalma  helicaon, 
34 

cobabi,  Photomorphus,  41 
cochisae,  Photomorphus,  43 
coekerelli,  Odontophotopsis,  40,  47 
coloradella,  Photomorphus,  44 
comobabi,  Photomorphus,  45 
concolor,  Agama,  78 

Dilophotopsis,  11,  73,  75,  77,  78, 
79,  80,  81,  82,  83,  84,  85,  86, 
87,  88;  PI.  I,  fig.  3 
Epliuta,  78 
Mutilla,  73,  78,  84 
Photopsis,  71,  78 
coniferus,  Odontophotopsis,  48 
coutracta,  Sphaeropthalma,  37 
cookii,  Odontophotopsis,  55 
crucis,  Odontophotopsis,  56 

dauaus,  Sphaeropthalma,  24 
delodoutus,  Odontophotopsis,  53 
dentifera,  Odontophotopsis,  47 
Sphaeropthalma,  24 
dentistoma,  Photomorplms,  45 
dichrous,  Photomorplms,  6,  41 
diegueno,  Sphaeropthalma,  35 
Dilophotopsis,  5,  11,  62,  63,  64,  65, 

69,  71,  91 

distans,  Odontophotopsis  edentatus, 
53 

dorophora,  Acanthophotopsis,  12,  13, 

89,  92,  93,  97,  98,  101,  103,  104, 
107;  PI.  II,  fig.  1;  PI.  Ill,  fig.  2 

ecarinata,  Sphaeropthalma,  20 
edentatus,  Odontophotopsis,  53 
edwardsii,  Sphaeropthalma,  22,  36 
erebus,  Odontophotopsis,  52 
ephysetos,  Sphaeropthalma  papaga, 
20 


eurygnathus,  Acrophotopsis,  10,  62, 

65,  68,  69,  70,  71,  PI.  I,  figs. 
1-2 

evansii,  Acanthophotopsis,  12,  89,  92, 
93,  97,  98,  99,  101,  102,  105, 

106,  107,  110;  PI.  Ill,  fig.  1 
exogyrus,  Odontophotopsis,  51 

facilis,  Sphaeropthalma,  26 
falciformis,  Acanthophotopsis,  11,  12, 
13,  90,  92,  93,  97,  98,  99,  105, 

107,  108,  111;  PI.  II,  figs.  2-3 
fallax,  0 dontophotopsis,  57 
fasciventris,  Sphaeropthalma  auripi- 

lis,  39 

ferruginea,  Sphaeropthalma,  29,  31 
ferruginopsis,  Sphaeropthalma,  29 
flammifera,  Sphaeropthalma  edward- 
sii, 36 

flavipes,  Sphaeropthalma  albicincta, 
36 

floridensis,  Sphaeropthalma  pennsyl- 
vanica,  39 

fresnoensis,  Sphaeropthalma  salniani, 
30,  31 

furcisterna,  Acanthophotopsis  falci- 
formis, 14,  92,  97,  111 
fuscatella,  Sphaeropthalma  californi- 
ense,  18 

fuscipes,  Sphaeropthalma,  20,  21,  26 

gamelia,  Photomorplms,  41 
gamelioides,  Photomorplms,  40 
gila,  Sphaeropthalma  pallidipes,  28 
grandiceps,  Odontophotopsis,  53 
grata,  Mutilla,  53 

Odontophotopsis,  53,  55,  57,  58 
Sphaeropthalma,  16 

hamata,  Odontophotopsis,  60 
helicaon,  Sphaeropthalma,  34,  35;  PI. 
V,  fig.  1 

hexadontus,  Odontophotopsis,  51 
Inihbardi,  Tetraphotopsis,  54 
h'uhhardii,  Mutilla,  26 
hyalina,  Sphaeropthalma,  2,  16,  19, 
25 

ignacio,  Odontophotopsis,  56 
Sphaeropthalma  amphion,  38 
imperialiformis,  Sphaeropthalma,  3'4 
imperialioides,  Photomorplms,  40 
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imperialis,  Spliaeroptlialma,  22,  33, 
79 

inconspicuus,  Odontopliotopsis,  54 
indigens,  Spliaeroptlialma,  28,  31 
indotatus,  Odontopliotopsis,  58,  59 
infuscata,  Sphaeroptlialma,  32 
ingenuus,  Spliaeroptlialma,  30 
insignis,  Spliaeroptlialma,  29 
isolatrix,  Spliaeroptlialma,  14;  PI. 

VI,  fig.  1 

jacala,  Spliaeroptlialma,  21 

jason,  Pliotoniorplius,  41 

johnsoni,  Pliotoniorplius,  45,  46,  74 

juanita,  Pliotomorphus,  43 

juxta,  Spliaeropthalma,  14,  32;  PI. 

VII,  fig.  4 

lamellifera,  Odontopliotopsis,  49,  56 
laredo,  Dilopliotopsis  concolor,  81,  82, 
83,  84,  86,  87,  88 
lingulatus,  Pliotopsis,  34 

Spliaeroptlialma  lielicaon,  26,  34 
luiseno,  Spliaeropthalma,  23 

mamatus,  Odontophotopsis,  60 
inariae,  Odontopliotopsis,  60 
maricopae,  Spliaeropthalma  imperial 
iforniis,  34 

maricopella,  Spliaeropthalma,  17 
megagnathos,  Sphaeroptlialma,  36; 
PI.  VI,  fig.  4 

melanderi,  Spliaeropthalma  uro,  38; 
PI.  VII,  fig.  1 

mellicausa,  Odontophotopsis,  50,  55, 
57,  58,  59 

mellicornis,  Odontophotopsis,  58,  59 
mendica,  Sphaeroptlialma,  31 
mesillensis,  Sphaeroptlialma,  17 
mexicanella,  Pliotoniorplius,  43 
Micromutilla,  7,  9,  14,  25,  64 
militaris,  Spliaeropthalma,  27 ; PL  V, 
fig.  2 

minima,  Photomorphus,  43 
mixtoensis,  Odontophotopsis,  56 
Morsyma,  3,  10 
Miitilla,  26,  71 

liana,  Spliaeropthalma,  15,  16 
nanulla,  Photoniorphns,  44 
natchitoches,  Photomorphus  johnsoni, 
46 


nebulosa,  Sphaeroptlialma,  3'3 
neomexicana,  Sphaeroptlialma,  30 
nigriventris,  Sphaeroptlialma,  28 
noctivaga,  Sphaeroptlialma,  15,  32 
nokomis,  Spliaeropthalma,  31,  35 
nudata,  Pliotopsis,  38 

obliquus,  Odontophotopsis,  58,  59 
obscura,  Odontophotopsis  territa,  59 
Photomorphus,  45 

ocellaria,  Sphaeroptlialma  rustica,  32 
ocellatus,  Odontophotopsis,  50,  57 
Odontophotopsis,  3,  6,  7,  8,  40,  46,  60, 

63,  73,  79,  91 

ordae,  Sphae'ropthalma,  23 
oregana,  Sphaeroptlialma  salniani,  31 
orestes,  Sphaeroptlialma,  22,  27,  30, 
64 

Orizaba,  Photomoi’phus,  40 

palamedes,  Spliaeropthalma,  31 
pallida,  Sphaeroptlialma,  15,  16,  25 
pallidipes,  Sphaeroptlialma,  27,  28 
papaga,  Sphaeroptlialma,  20;  PI.  VI, 
fig.  3 

parkeri,  Sphaeropthalma,  28 
parksiana,  Odontophotopsis,  57 
parrasia,  Sphaeropthalma  quijotoa, 
18 

parvus,  Odontophotopsis,  48,  49,  50, 
55,  58 

pateli,  Sphaeropthalma,  15,  33 
pattersonae,  Sphaeropthalma,  30 
pallia,  Photomorphus,  46 
pedatus,  Sphaeropthalma,  30 
pennsylvanica,  Sphaeropthalma,  39 
Periphotopsis,  8,  60 
Photomorphina,  6,  8,  39,  40,  45 
Photomorphus,  3',  4,  6,  7,  8,  39,  45,  63, 

64,  65,  74,  91 

Photopsioides,  4,  10,  36,  90 
Pliotopsis,  10,  20,  21,  25,  37,  64,  71 
Physetapsis,  9,  20,  27 
piceipes,  Odontophotopsis  mellicausa, 
58 

piceoceps,  Sphaeropthalma  albicincta, 
35 

piceogaster,  Odontophotopsis,  50 
Sphaeropthalma,  27 
pima,  Odontophotopsis,  58 
pinalea,  Sphaeropthalma,  32 
pinales,  Sphaeropthalma,  3'6 
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pluto,  Spliaeropthalma,  31 
Protopliotopsis,  2 
pudicus,  Odontopliotopsis,  57 
purisimella,  Sphaeropthalma  marico- 
pella,  17 

purissima,  Sphaeropthalma,  28,  30 

quadriangulata,  Photomorphus,  39,  42 
quadridentata,  Odontopliotopsis,  51 
quadrispinosa,  Odontopliotopsis,  51 
quijotoa,  Sphaeropthalma,  18 
quintilis,  Photomorphus,  46;  PI.  VI, 
fig.  2 

reducta,  Sphaeropthalma,  18 
rostratus,  Odontopliotopsis  appache- 
onim,  55 

ruhriventris,  Sphaeropthalma  facilis, 
26 

rubroscutellata,  Photomorphus,  40,  46 
ruficeps,  Sphaeropthalma  nokomis,  35 
rustica,  Sphaeropthalma,  22,  31,  32 

sabino,  Sphaeropthalma,  19 
salmani,  Sphaeropthalma,  28,  30,  31 
sarpedon,  Photomorphus,  43 
scaeva,  Sphaeropthalma  pennsylvan- 
ica,  39 

scudderi,  Sphaeropthalma,  23 
secundus,  Odontopliotopsis,  84 
sercus,  Odontopliotopsis,  51,  60 
setifera,  Odontopliotopsis,  49,  56 
similis,  Sphaeropthalma,  30 
sonora,  Sphaeropthalma,  16;  PI.  VII, 
fig.  5 

sonorensis,  Dilophotopsis  concolor, 
81,  82,  83,  84,  86,  87,  88 
Sphaeropthalma,  2,  3,  4,  6,  7,  10,  14, 
37,  38,  64,  90 
spinci,  Photomorphus,  44 
spinciformis,  Photomorphus,  44 
spinifera,  Sphaeropthalma,  23 


stenognatha,  Dilophotopsis,  11,  73, 

74,  77,  78,  80 
Sphaeropthalma  uro,  38 
subcarinata,  Sphaeropthalma,  20 
sublobata,  Sphaeropthalma,  16 
subtenuis,  Photomorphus,  43 
subtriangularis,  Sphaeropthalma,  33 
succineus,  Odontophotopsis,  50,  57 

taeniatus,  Photomorphus,  42,  44 
tapajos,  Odontophotopsis,  48,  53 
tenuiptera,  Odontophotopsis,  47 
territa,  Odontophotopsis,  59 
tetracuspis,  Sphaeropthalma,  31 
texanella,  Sphaeropthalma  pinalea, 
32 

thamyras,  Photomorphus,  43 
triangularis,  Sphaeropthalma,  21 
trita,  Mutilla,  56 
trunculus,  Photomorphus,  41,  44 
tuberculifera,  Sphaeropthalma,  25 

unicolor,  Sphaeropthalma,  33 
unicornis,  Odontophotopsis,  48,  50,  52 
uniformis,  Sphaeropthalma,  30 
uro,  Sphaeropthalma,  36,  38 
utahensis,  Dilophotopsis  concolor,  81, 
82,  83,  84,  86  87,  88 
uvaldella,  Sphaeropthalma,  19 

vegas,  Photomorphus,  42 
venustus,  Odontophotopsis,  49,  51, 
54;  PI.  VII,  fig.  6 
viereckii,  Odontophotopsis,  55 

westcotti,  Odontophotopsis  melli- 
causa,  59 

Xenomorphus,  8,  45 
Xenophotopsis,  9,  14 

yavapai,  Sphaeropthalma,  19 
yumaella,  Sphaeropthalma,  19 
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The  first  valid  species  of  fimgais  gnat  was  included  by  DeGeer 
(1776)  ill  the  Linneaii  genus  Tipula.  Meigen  (1800)  erected  the 
genus  Fungivora  the  validity  of  which  is  still  in  dispute  and  a 
name  which  has  given  rise  to  the  occasional  use  of  Fnngivoridae 
for  this  family.  Meigen  (1803)  also  erected  the  genus  Mycetophila 
from  which  the  name  of  the  family  has  been  derived.  In  1863, 
Winnertz  divided  the  family  into  three  ^^Grnppen.”  The  second 
‘‘group”  included  only  a single  subfamily,  the  Sciophilinae.  This 
subfamily  was  principally  based  on  the  presence  of  the  “sciophiline” 
cell,  i.e.  cell  R3.  Edwards  (1925)  in  one  of  the  most  important 
studies  of  the  family  modified  the  concept  of  the  subfamily  to  in- 
clude those  genera  of  Johannsen’s  Series  I of  Mycetophilinae 
(1910)  which  had  the  microtrichia  of  the  wing  “never  arranged  in 
lines.”-  At  the  same  time,  Edwards  divided  the  subfamily  into 
tribes.  The  Mycomyiini  with  two  genera  was  one  of  those  tribes. 
The  third  genus  in  the  tribe  was  not  described  until  1951.  It  is 
with  the  American  species  of  the  Mycomyiini  that  the  following 
paper  is  concerned. 

THE  MYCOMYIINI 

The  Mycomyiini  (Edwards,  1925),  a tribe  in  the  subfamily 
Sciophilinae,  includes  the  following  genera;  Myconiyia  Rondani, 
1856;  Neoempheria  Osten-Sacken,  1878;  Echinopodium  Freeman, 
1951. 

Systematically,  the  tribe  is  widely  divergent  from  the  other 
members  of  the  subfamily  and  its  three  genera  are  easily  recognized 
by  one  single  character,  i.e.  the  tibial  setae  are  arranged  in  regular 
longitudinal  rows.  The  tribe  is  characterized  by  the  following  com- 
bination of  features; 

Head  in  front  of  and  moderately  high  on  thorax;  ocelli  two, 
large,  medianly  placed;  vertex  and  occiput  setiferons;  frons  bare; 
anteclypens  pilose ; antenna  with  2 + 14  segments ; palpus  with  four 
segments. 

Thorax  with  pleura  bare  except  anterior  pronotnm  and  pro- 
episternnm  (metaepisternnm  setiferons  in  Echinopodium)  ; epi- 
sternnni  divided  into  snbeqnal  anepisternnm  and  katepisterniim ; 
mesonotnm  moderately  arched,  acrostichal  and  dorsocentral  setae  in 
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rows;  postnotmii  bare  (setiferous  in  Ecliinopodnim  and  some  3Iy co- 
rny la)  ; single  scabellar  seta;  males  with  or  without  mesocoxal 
process ; tibial  setae  arranged  in  regular  longitudinal  rows ; tibial 
spurs  1-2-2 ; empodia  absent ; wing  with  Sc  long,  branched  or  not ; 
cell  R3  present;  macrotrichia  absent  on  wing  membrane. 

Abdomen  with  scA^eii  segments  visible ; sternites  not  divided  by 
longitudinal  sutures ; eighth  segment  reduced. 

Terminalia  divided  into  tergal  and  sternal  portions  with  a con- 
spicnons  anal  segment. 

The  female  fungus  gnats  of  this  tribe  generally  cannot  be  cor- 
related with  the  males.  Anatomical  characters  are  often  lacking 
to  separate  females  whether  the^^  are  closely  related  or  not.  In  the 
future,  reared  series  may  alloAv  correlation  with  males  and  it  may 
perhaps  be  proved  that  the  female  terminalia  are  of  value  in  species 
diagnosed. 

Adults  of  this  tribe  are  generally  small  (3.5  to  5 mm.  Aving 
length)  and  when  at  rest  hold  their  Avings  in  a divaricate  position. 
They  are  often  captured  by  SAveeping  along  woodland  paths  and 
have  been  taken  in  a baited  or  nnbaited  Shannon  trap. 

Fossil  species  of  My  corny  ia  and  N eoem.pheria  have  been  de- 
scribed from  several  geological  epochs,  the  Oligocene  amber  speci- 
mens forming  the  bulk  of  tlie  described  fossil  species.  Since  T have 
not  seen  the  specimens  inAa)lA^ed  in  the  descriptions,  it  Avonld  be 
presinnptnous  to  pass  on  the  validity  of  the  generic  position  assigned 
to  the  species.  It  seems  reasonable  that  the  specimens  from  the 
Baltic  amber  are  correctly  placed,  for  they  can  be  vieAved  from 
many  angles  and  are  Avell  preserved.  On  the  other  hand,  less  finely 
preserved  species,  such  as  that  described  by  Johaiinsen  (1912) 
from  Miocene  shales  must  be  regarded  AAlth  great  suspicion.  lie 
recognized  the  genus  Mycomyia  through  the  apparent  ]n-esence  of 
mesocoxal  spurs.  It  is  of  interest  to  note  that  the  spurs  curve 
A^entrad,  a condition  not  knoAvn  in  modern  forms. 

Terminology 

'Within  the  family  of  fungus  gnats  a uniform  system  of  ter- 
minology is  lacking.  Although  this  is  regrettable  it  seems  probable, 
considering  the  number  of  Avorkers  presently  engaged  in  studies  of 
the  group,  that  there  is  little  chance  for  such  consistency  to  arise. 
Since  the  lack  of  a nniform  system  of  names  exists,  discussion  of  the 
terms  chosen  for  use  in  the  following  study  is  required.  These 
terms  apply  equally  Avell  to  the  three  genera  concerned,  although 
the  terminalia  of  E chinopodmm  are  simple  in  form. 

3 


SMITHSONIAN 

INStlTUtlGN 


1 1 tSS3, 


ENTOMOLOGICA  AMERICANA 


The  Head 

Crampton  (1942)  gives  an  excellent  discnssion  of  the  termin- 
ology for  the  areas  of  the  head  capsule  of  Diptera.  His  terms  are 
accepted  and  delimited  as  follows : 

OCCIPUT — posterior  surface  of  head,  area  posterior  to  and  laterad 
of  eyes,  fused  indistingnishably  with  vertex;  vertex — region  on 
top  of  head  and  behind  the  ocelli;  ocellar  bristles  (used  herein  to 
denote  two  large  median  setae  behind  ocelli)  ; frons — divided  into 
postfrons  and  prefrons;  postfrons  situated  in  front  of  ocelli  and 
with  attenuated  portion  between  eyes  to  base  of  antennae ; prefrons 
from  below  antennae  to  clypens  which  is  demarked  by  an  inverted 
U-shaped  frontoclypeal  suture;  clypeus — divided  into  postclypeus 
and  anteclypeus  by  a transverse  clypeal  suture. 

The  Thorax 

Crampton  (1942)  is  followed  in  the  interpretation  of  the  dorsal 
and  pleural  sclerites.  The  sternites,  which  are  concealed  by  the 
coxae,  do  not  seem  to  be  of  any  use  in  the  systematics  of  the  group. 
Shaw  (-1948)  and  F.  R.  Shaw  and  M.  Shaw  (1951)  were  the  first 
to  apply  the  Crampton  terminology  in  their  study  of  the  relation- 
ships of  fungus  gnat  genera.  The  terms  used  are  as  follows : 

PROTHORAX — anterior  and  posterior  pronotum,  proepisternum, 
proepimeron ; mesothorax — paratergite,  postspiracular  plate,  an- 
episternite,  katepisternite,  mesoepimeron,  pleurotergite,  mesonotum, 
seutellum ; metathorax — -postnotum,  metaepisternum,  metaepi- 
meron. 

The  Legs 

The  tibial  spurs  are  apical  and  anterior.  The  combs  are  median 
and  there  may  be  a small  comb  between  the  tibial  spurs  of  the  mid 
and  hind  legs.  The  mesocoxal  spur,  which  is  found  only  in  the 
males,  is  ahvays  absent  in  Neoempheria.  It  is  anteroapical  and 
very  variable  in  form.  This  spur  is  found  in  all  known  EcJiino- 
podinm  (Chilean  subregion)  and  some  Mycomyia. 

The  Abdomen 

The  segments  of  the  tergites  or  sternites  of  the  abdomen  are 
indicated  respectively  by  the  abbreviations  t or  s in  front  of 
Roman  numerals. 

Wing  Venation 

In  the  use  of  wing  venation  terms  applied  to  the  fungus  gnats 
there  is  a notable  lack  of  conformity  evident.  This  is  particularly 
noticeable  in  regard  to  the  names  of  the  veins  of  the  radial  field, 
some  authors  even  being  inconsistent  in  the  body  of  a single  paper. 
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The  Alexander  (1929)  interpretation  of  the  radial  field  and 
the  Tiltyard  (1919)  interpretation  of  the  medial-cubital  field  are 
adopted  in  the  following  work. 

Once  again  Crampton  (1942)  is  consulted  for  corroborative  evi- 
dence. In  his  phylogenetic  treatment  of  the  Diptera,  he  considered 
that  the  Tipnlomorpha  were  related  to  the  Psychodomorpha  and 
Phryneomorpha  but  were  ‘^of  little  phylogenetic  interest  . . . their 
line  of  development  . . . ending  blindly.”  However,  evolutionary 
tendencies  occurring  in  the  tipnloids  may  well  be  indicative  of  those 
taking  place  in  closely  related  groups  and  particularly  in  the 
Tanyderidae,  Ptychopteridae,  brnchomyine  Psyehodidae  and  Tri- 
choceridae. 

A¥ithin  the  Tipnloidea,  Alexander  (1929)  showed  that  vein  Po 
cephalized  apically  with  vein  Ei  and  atrophied  basally,  thus  making 
the  apex  of  the  first  vein  of  the  radial  field  Pi  + 2-  starting  with  this 
theory,  the  question  then  arises  as  to  the  identity  of  the  two  remain- 
ing veins  in  the  more  primitive  members  of  the  family  Myceto- 
philidae. 

The  Blepharoceridae,  a group  in  the  Psychodomorpha,  shows 
modifications  in  venation  which,  in  light  of  the  above  discussion, 
are  worthy  of  consideration  as  a key  to  the  identity  of  veins  in  the 
radial  field.  Kellogg  (1903)  shows  an  excellent  example  of  the 
progressive  cephalization  and  reduction  of  K3  (considered  by  him 
to  be  R2).  If  Edwardsina  with  its  four  radial  branches  reaching 
to  the  apical  margin  of  the  wing  is  added  to  the  series,  it  may  be 
seen  that  a change  from  the  four-branched  to  the  three-branched 
condition  has  taken  place.  Instead  of  the  original  R1+2,  K3,  K4 
and  R5,  ’^ve  now  have  Ri  + 2 + 3,  K4  and  K5. 

In  the  Phryneomorpha,  the  group  that  contains  the  Mycetophil- 
idae,  the  primitive  four-branched  Trichoceridae  lead  to  the  four- 
branched  (Axymyia)  and  three-branched  (Anisopus)  condition  of 
the  Anisopodidae  which  are  considered  an  annectant  family  be- 
tween the  Trichoceridae  and  Mycetophilidae.  Then,  if  we  consider 
that  the  three-branched  condition  in  tliis  group  arose  as  in  the 
Blepharoceridae  we  can  assume  the  same  venation. 

An  alternative  suggestion  is  to  consider  that  R3  has  atrophied 
and  that  the  primitive  condition  of  the  Mycetophilidae  is  R1  + 2,  R4 
and  R5.  There  is  also  the  possibility  that  R4  has  atrophied  and 
that  the  primitive  condition  of  the  fungus  gnats  is  R1  + 2,  R3  and  R5  or, 
perhaps  R4  has  caudalized  and  the  condition  of  the  veins  is  R1  + 2, 

H37  R4  + 5* 

111  the  light  of  the  preceding  discussion,  I consider  that  in  the 
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Mycetophilidae,  the  Ditomyiinae  start  with  the  three-braiiched  con- 
dition El +2 + 3,  El  and  Eg.  The  second  branch  (E4)  shortens  in  the 
Ceroplatinae  and  Bolitophilinae  either  ending  free  or  starting  to 
be  captured  by  Ei  + 2 + 3.  Finally  in  the  Sciophilinae  E4  begins  to 
move  basad  and  eventually  drops  out. 

The  Mycomyiini  is  a tribe  in  the  Sciophilinae  and  from  the  fore- 
going discussion  I consider  that  the  following  is  the  condition  of 
the  radial  field: 


Tlie  confusion  attending  the  naming  of  the  radial  field  has  been 
less  noticeable  in  the  terminology  of  the  medial-cubital  field.  The 
recent  use  by  various  authors  of  Mi + 2 for  the  first  branch  of  the 
media  seems  to  be  incorrect,  since  the  first  fork  of  media  bears  the 
first  two  branches;  i.e.  Mi  and  M2.  This  is  the  interpretation  ac- 
cepted in  this  paper.  The  question  arises  about  the  homology  of 
the  next  vein.  According  to  Tillyard,  this  vein  would  be  M4.  Since 
I can  find  no  evidence  for  the  true  homologies  of  this  vein  I am 
accepting  Tillyard ’s  interpretation.  Therefore  what  has  been  con- 
sidered to  be  Cui  by  most  authors  and  M3  by  Tonnoir  (1929)  is  here 
called  M4.  There  is  every  possibility  that  this  vein  is  really  M3 + 4 but 
I have  no  proof  of  this  and  so  accept  the  Tillyard  system  unmodified- 
In  consequence  of  the  above  interpretation,  the  vein  commonly 
considered  to  be  Cii2  now  becomes  Cui.  The  weak  vein  behind  this 
becomes  Cu2  and  the  next  and  stronger  vein  is  the  anal. 

In  summary  then,  the  following  is  a list  of  the  terms  herein 
adopted  for  the  wing  veins  of  the  Mycomyiini  and  with  little  or  no 
modification  for  the  fungus  gnats  in  general : 

SUBCOSTA — Sci;  SC2 ; RADIUS — Ei  + 2 + 3 base  of  first  branch  when 
E4  is  captured  (first  branch  when  E4  is  present  and  reaches  wing 
margin)  ; Ei  + 2 + 3 + 4 (first  branch  when  field  is  two-branched)  ; Ej 
(stem  of  E4  + 5 or  second  branch  when  field  is  two-branched)  ; E4  + 5 
(base  of  fork  when  three-branched)  ; E4;  Eg;  media — M1  + 2 (petiole 
of  anterior  fork  of  M)  ; Mi;  M2;  M4 ; cubitus — Cu;  Cui;  Cu2 ; 
ANAL IstA. 
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Male  Terminalia 

The  terminalia  of  the  Mycomyiini  show  a similarity  of  structure 
that  is  well  suited  to  the  terminology  proposed  by  Edwards  (1940) 
in  his  study  of  the  Neotropical  species  of  N eoemph  eria . These  terms 
have  been  adopted  for  the  present  study. 

Coher  (1950,  1952)  applied  the  terminology  to  the  Neotropical 
elements  of  Mycomyia.  It  should  be  noted  that  the  style  labelled 
dististyle  (d)  in  the  first  paper  was  misnamed  and  should  be  prop- 
erly called  the  tergal  process.  The  term  dististyle  implies  a process 
of  the  sternal  portion  of  the  terminalia  and  was  correctly  applied 
in  the  second  paper.  The  term  dististyle  is  herein  discarded  in 
favor  of  Edwards’  term  outer  style  or  outer  sternal  process. 

E chinopodiii/in  has  a simplified  tergal  portion  of  the  terminalia 
to  which  it  is  not  necessary  to  apply  any  involved  terminology. 

STERNAL  PORTION — Outer  stvle  (os)  ; inner  style  (is)  ; inner  proc- 
ess (ps)  ; ninth  sternite  (sternal  lobes  = basistyle  (Echinopodmm)) 

(s)  ; parameres  (pm)  ; aedeagus  (a)  ; accessory  styles  (sx)  ; lobes 
(lx),  etc. ; TERGAL  PORTION — tergal  style  (ninth  tergite  of  Edwards) 

(t)  ; apical  process  (pt)  ; anal  segment  (as)  ; accessory  styles  (tx)  ; 
lobes  (tlx),  etc.  The  basal  portion  of  the  tergal  style  is  the  entire 
part  below  the  apical  process. 

Many  species  of  the  genus  N eoempheria,  have  an  area  on  the 
outer  style  which  is  of  unknown  function  and  Avhose  structure  is 
difficult  to  determine.  In  a specimen  treated  with  caustic  potash 
and  then  stained  with  acid  fuchsin  this  “porose”  area  may  appear. 
Its  presence  or  absence  seems  to  be  a group  character  and  its  posi- 
tion on  the  outer  style  is  apparently  constant  within  a group.  This 
particular  area  often  stains  with  difficulty  and  therefore  I am  not 
certain  whether  it  is  actually  absent  in  some  of  the  groups.  The 
presence  of  the  ‘ ‘ porose  ’ ’ area  was  indicated  by  stippling  on  a few 
of  Edwards’  drawings,  but  no  comments  were  made  concerning  their 
presence. 
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Genus  NEOEMPHERIA  Osten-Sacken,  1878. 

1863.  Empheria  Winnertz,  Verh.  Zool.-Bot.  Ges.  Wien  13  : 739. 

1878.  Osten-Sacken,  Smithsonian  Misc.  Coll.  270:  9 neiv 

name  for  Empheria,  preoccupied,  Hagen,  1856. 

1909.  Mycomya  {N eo empheria) , Johannsen,  Genera  Insec- 
torum,  Fasc.  93 : 45. 

1910.  Johannsen,  Maine  Agric.  Expt.  Sta.  Bull.  180 : 157  

revalidated  Neoempheria. 

1910.  Coquillett,  Proc.  U.S.  Natl.  Mus.  37 : 574  fixed 

Sciophila  striata  Mg.,  1818  as  type  of  genus. 

1911.  PJeonazoneura  Enderlein,  Stettin.  Ent.  Zeit.  72 : 156 
type  species  P.  johannseni  Enderlein,  monobasic. 

1911.  N eurocompsa  Enderlein,  Stettin.  Ent.  Zeit.  72 ; 158 
type  species  N.  ornatipennis  Enderlein,  monobasic. 

1925.  Edwards,  Trans.  Ent.  Soc.  London  1924:  553. 

1931.  Mycomyia  {Neoempheria),  Edwards,  Tijd.  au  Ent.  74: 
264. 

1940.  Edwards,  Novit.  Zool.  42 : 107  revalidated  genus. 

PJeonazoneura  and  N eurocompsa  synonymized.  Study  of 
genus  in  the  Neotropical  Region  with  first  grouping  of 
species. 

Head : ocelli  ahvays  on  a dark  prominence ; ocellar  bristles  often 
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reaching-  nearly  to  base  of  antennae ; eyes  scarcely  or  not  emarginate 
above  antennae,  almost  round ; postclypens  bare ; anteclypens  setif- 
erons;  monthparts  short.  Thorax:  scntellnm  with  two  or  four  or 
more  large  setae,  all  New  World  species  except  balioptera  have  two; 
males  never  with  mesocoxal  spurs ; tibial  combs  generally  1-2-2 ; 
wing  with  costa  produced  at  least  slightly  beyond  R5 ; H5  not  reach- 
ing tip  of  wing ; snbcosta  branched ; wings  patterned ; fold  generally 
present  in  cell  K5.  Terminalia : always  with  an  obvious  outer  style 
except  balioptera  (Nearctic)  and  lineola  (Palaearctic) . The  outer 
style  is  articulated  to  the  sternal  portion  of  the  terminalia. 

In  discussion  of  this  group,  color  description  is  generally 
avoided.  The  pattern  of  the  wing,  however,  is  remarkably  constant 
in  available  series  (even  though  the  intensity  may  vary).  The 
pleural  markings  are  also  well  defined.  The  abdominal  markings 
and  mesonotal  stripes  have  been  found  to  be  quite  variable.  In 
general,  all  species  show  acrostichal,  dorsolateral  and  sublateral 
stripes  of  the  mesonotum,  the  variation  being  extensive  even  within 
a species. 

The  genus  Neoenipheria  is  most  highly  developed,  or  at  least 
has  been  best  studied,  in  the  Neotropical  Region.  Even  in  this  area, 
however,  the  distribution  is  restricted  and  the  genus  has  not  been 
reported  from  the  high  altitudes  in  the  Andean  chain  of  mountains 
nor  from  the  Chilean  subregion.  Most  species  are  known  only  from 
their  type  locality.  In  the  Nearctic  and  Palaearctic  Regions  with  a 
poorly  developed  fauna  of  seven  and  nine  species  respectively,  great 
gaps  occur  in  the  distribution  records.  Only  a single  species  has 
been  described  from  the  Ethiopian  Region  and  a few  from  the  Ori- 
ental and  Australasian  Regions. 

The  absence  of  this  genus  from  the  Nearctic  Californian  sub- 
region,  the  Neotropical  Chilean  subregion  and  the  Australasian  New 
Zealand  subregion  whereas  it  is  present  in  the  remainder  of  the 
regions  in  which  these  subregions  occur  is  an  unusual  negative 
featnre  of  distribution. 

In  the  Americas,  the  genus  appears  to  be  restricted  in  range  by 
mountain  barriers  which  apparently  protect  the  Chilean  and  Cali- 
fornian subregions  from  an  influx  of  Neoenipheria.  Very  high 
mountain  ranges  such  as  the  Nearctic  Rocky  Mountains  and  the 
Neotropical  Andes  do  not  seem  to  be  favorable  for  the  develox')ment 
of  any  species. 

The  genus  is  not  yet  reported  north  of  50°  N.  Lat.  in  the  Nearctic 
Region  and  is  not  reported  south  of  30°  S.  Lat.  in  the  Neotropical 
Region. 
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I.  Neotropical  Neoempheria 

Prior  to  the  systematic  treatment  of  Neotropical  N eoenipheria 
by  Edwards  (1940),  six  species  and  one  ‘^variety”  of  fmigns  gnats 
pertaining  to  the  genus  had  been  described  from  this  faunal 
region.  Lynch- Arribalzaga  (1892)  described  two  species  from  the 
Chaco,  Argentina,  originally  placing  one  in  Empheria  and  one  in 
Sciophila.  Willistoii  (1896)  described  a single  species  from  St. 
Vincent,  B.W.I.  Kertesz  (1909)  described  one  species  from  Cal- 
langa,  Pern.  Enderlein  (1911)  considered  his  two  species  from 
Santa  Caterina,  Brazil,  as  the  type  species  of  the  new  genera  Pleo- 
nazoneura  and  Neurocompsa.  Besides  this,  Enderlein  also  erected 
a ‘Aariety”  of  one  of  his  species. 

The  type  series  of  the  Enderlein  and  Willistoii  material  was 
available  to  Edwards,  with  the  result  that  those  species  have  been 
fixed  and  Enderlein ’s  two  genera  syiionymized  with  Neoempheria. 
It  is  of  interest  to  note  that  Enderlein ’s  two  “species”  and  “va- 
riety” proved  to  be  comprised  of  specimens  of  six  species.  In  addi- 
tion, Edwards  recognized  Brazilian  specimens  as  N.  varipennis 
(Lynch- Arribalzaga)  1892,  which  was  originally  described  from 
Argentina.  I accept  the  designation  in  order  to  avoid  confusion 
in  the  group. 

Edwards’  paper  iiiclndes,  besides  discussion  of  earlier  work, 
descriptions  of  twenty-eight  (28)  new  species  and  one  new  sub- 
species. Pour  of  the  new  species  were  described  from  females. 
A system  of  grouping  species  to  shoAV  their  probable  relationships 
was  also  adopted. 

Unfortunately,  for  the  purpose  of  the  present  study,  Edwards’ 
types  are  unavailable  except  for  that  of  the  one  subspecies  de- 
scribed. Despite  this,  topotypic  material  has  proved  that  his 
descriptions  and  drawings  are  usually  accurate  enough  to  make  his 
species  recognizable.  For  the  present,  however,  it  should  be  con- 
sidered that  new  records  of  Edwards’  species  are  based  on  my  inter- 
pretation of  his  descriptions.  The  importance  of  this  may  best  be 
appreciated  when  the  closeU  related  species  are  studied,  since  very 
minute  characters  often  serve  for  differentiation. 

The  last  descriptions  of  new  Neotropical  Neoempheria  were 
published  by  Shaw -(1940)  in  an  account  of  Costa  Kican  fungus 
gnats.  Three  species  were  described  and  since  the  paper  was  in 
print  at  the  same  time  as  Edwards’  study,  a single  case  of  hom- 
onymy occurred.  This  species  has  been  renamed.  I have  seen  the 
holotype  of  each  of  the  three  species. 

With  this  previous  work  as  a foundation,  more  material  has  been 
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gathered  with  the  intention  of  revising,  enlarging  npon,  and  eon- 
solidating  the  taxonomic  studies  of  the  genus.  Instead  of  the  eight 
(8)  groups  proposed  by  Edwards,  the  following  study  contains 
eighteen  (18).  For  ease  in  identification,  these  groups  are  known 
by  the  name  of  the  oldest  described  species  they  contain.  This 
method  seems  to  be  preferable  to  the  ^'letter”  method  previonsly 
used.  Exceptions  in  the  use  of  the  oldest  name  are  made  in  the 
case  of  (1)  the  maculipennis  group  in  which  I have  already  men- 
tioned the  uncertainty  of  the  designation  of  varipennis  by  Edwards 
and  (2)  the  neivai  gronp  in  which  the  identity  of  two  of  the  species 
is  still  uncertain. 

The  groups  are  based  on  such  characters  as : length  of  ocellar 
bristles;  lengtli  of  first  flagellar  segment  in  comparison  to  length 
of  scape  and  pedicel ; length  of  apical  dorsal  seta  of  pedicel ; pleural 
markings ; wing  markings ; position  of  the  posterior  fork ; wing 
vein  setation ; shape  and  setation  of  the  eighth  tergite  and  the  eighth 
sternite;  form  of  the  terminal ia.  As  a result  of  this  augmented 
interpretation,  the  groups  proposed  in  this  paper  do  not  always 
correspond  to  those  proposed  by  Edwards.  Edwards’  Group  F no 
longer  exists  since  its  species  have  been  regrouped. 

The  Neotropical  Neoemplieria  are  numerous  and  many  new 
forms  undoubtedly  remain  to  be  discovered.  Collecting  has  been 
concentrated  in  certain  areas  and  little  information  on  distribution 
is  forthcoming.  Only  a single  group  in  Central  America  is  known 
to  be  endemic  out  of  the  six  groups  known  to  occur.  The  Antillean 
groups  show  no  northern  affinity. 

The  types  are  deposited  in  the  following  institutions ; Faculdade 
de  Higiene  e Saude  Publica,  University  of  Sao  Paulo  Medical 
School,  Sao  Paulo,  Brazil  (F.H.S.P.)  ; Instituto  Miguel  Lillo,  Tucu- 
man,  Argentina  (I.L.)  ; United  States  National  Museum,  Wash- 
ington, D.C.  (U.S.N.M.)  ; personal  collection  (E.I.C.). 

Key  to  Groups  of  Neotropical  Neoempheria 

1.  Pleura  with  definite  dark  stripe  from  wing  base  to  base  of 

forecoxa,  sometimes  faint  2. 

Pleura  not  so  marked,  stripe  longitudinal  or  a dark  spot  at  wing 
base  or  unicolorous  or  lighter  above  or  lighter  below 5. 

2.  Ocellar  bristles  reaching  just  beyond  ocellar  prominence,  outer 

style  subcylindrical  spinosa  (p.  15). 

Ocellar  bristles  long,  reaching  to  or  nearly  to  base  of  antennae ; 
outer  style  subcylindrical  or  elongate  subrectangular  or 
subtriangular  3. 
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3.  Outer  style  subtrianguler ; apex  of  wing  not  infuscatecl  or 

with  hyaline  or  light  areas  apically  in  cells  R5  and  Mi ; anal 

segment  short  maculipennis  (p.  17). 

Outer  style  subcylindrical  or  elongate  subrectangular ; apex  of 
wing  infuscated;  anal  segment  short  or  long  4. 

4.  Outer  style  elongate  subrectangular ; anal  segment  short ; basal 

cell  with  faint  basal  infuscated  spot  or  basal  cell  hyaline. 

ornatipennis  (p.  29). 

Outer  style  subcylindrical;  anal  segment  long;  basal  cell  hya- 
line   poi'toricensis  (p.  41). 

5.  Costal  margin  of  wing  infuscated,  including  all  or  most  of 


basal  cell  and  cell  Rj  6. 

Wing  not  so  marked  7. 


6.  Ocellar  bristles  reaching  to  just  beyond  ocellar  prominence ; 
apical  dorsal  seta  of  pedicel  shorter  than  first  flagellar  seg- 
ment ; eighth  sternite  fused  to  sternal  portion  of  terminalia. 

- neivai  (p.  13). 

Ocellar  bristles  reaching  nearly  to  base  of  antennae ; apical  dor- 
sal seta  of  pedicel  as  long  as  first  two  flagellar  segments; 
eighth  sternite  not  fused  to  terminalia,  subquadrate. 
hrasiliensis  (p.  55). 


7.  Posterior  fork  under  or  distad  of  fR 8. 

Posterior  fork  basad  of  fR  9. 


8.  Pleura  unicolorous;  dark  band  below  R4  + 5 fading  before  pos- 

terior fork;  basal  cell  infuscated  basally;  eighth  sternite 

sub  triangular  rahelloi  (p.  52). 

Pleura  lighter  above;  dark  band  below  R4  + 5 extending  through 
posterior  fork ; basal  cell  hyaline ; eighth  sternite  subrectan- 
gular   vogeli  (p.  50). 

9.  Ocellar  setae  reaching  to  base  of  antennae  10. 

Ocellar  setae  reaching  just  beyond  ocellar  prominence  or 

shorter  12. 

10.  Subcosta  bare ; tergal  portion  of  terminalia  without  basal  patch 

of  setae;  anal  segment  long  jug  aids  (p.  46). 

Subcosta  setose  at  least  apically;  tergal  portion  of  terminalia 
with  basal  patch  of  setae ; anal  segment  short 11. 

11.  Postnotal  band  dorsal,  poorly  developed;  wing  with  hyaline 

area  below  R4+5  costaricensis  (p.  49). 

Postnotal  band  subdorsal,  V-shaped;  wing  infuscated  below 
R4  + 5 lindneri  (p.  39). 

12.  Ocellar  bristles  not  reaching  beyond  ocellar  prominence. 

hipectinata  (p.  14). 

Ocellar  bristles  reaching  just  beyond  ocellar  prominence  13. 
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13.  Outer  style  spatiilate  ; anal  segment  long facet  a (p.  48). 

Outer  style  snbcylindrical ; anal  segment  short  14. 

14.  Sc  normally  bare;  pleura  dark  above  pereirai  (p.  53). 

Sc  normally  setose  for  some  of  its  apical  portion ; plenra  nni- 

colorons  15. 

15.  AYing  with  no  infnscation  below  K4  + 5 pauleusis  (p.  54). 

AYing  infiiscated  below  R4  + 5 16. 

16.  Cell  K3  more  than  twice  as  long  as  wide,  longer  than  Mi + 2. 

fjoliannseni  (p.  42). 

Cell  R3  not  twice  as  long  as  wide,  shorter  than  Mi  + o 17. 

17.  Postnotal  band  dorsal  costal imai  (p.  43). 

Postnotal  band  snbdorsal,  V-shaped hiflagetJata  (p.  46). 

NEIVAI  Group 

Ocellar  bristles  reaching  beyond  ocellar  prominence;  antenna 
with  first  flagellar  segment  subeqnal  to  length  of  scape  plus  pedicel, 
apical  dorsal  seta  of  pedicel  shorter  than  first  flagellar  segment. 
Thorax  nnicolorons.  Wing  with  Sc2  ending  well  beyond  base  of 
Rs,  Sc  setose  on  apical  half ; cell  R3  little  longer  than  wide,  about 
one-half  as  long  as  M1  + 2;  Mi,  M2,  M4,  Cu  and  Cui  setose;  posterior 
fork  basad  of  fR;  costal  and  basal  cells  entirely  infuscated,  hyaline 
below  R4  + 5;  apex  infuscated.  Eighth  tergite  subtrapezoidal,  an- 
terior margin  widely  and  shallowly  emarginate,  posterior  margin 
setiferous.  Eighth  sternite  fused  to  sternal  portion  of  terminalia. 
Terminalia  with  outer  style  subrectangular,  ‘‘porose”  area  appar- 
ently absent ; anal  segment  short. 

This  group  corresponds  to  Edwards’  Group  A. 

1.  A.  neivai  Edwards,  1940.  2.  A.  formosensis  (L-A.),  1892.  3.  A. 
apicalis  Kertesz,  1909. 

1.  N eoempJieria  neivai  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42 : 109,  2 males,  2 females ; txt. 
fig.  la  (male  terminalia);  PI.  I,  fig.  1 (wing) — Brazil 
(Santa  Catarina)  ; British  Guiana  (Kutari  Sources). 
Variations  noted  in  specimens  studied  from  the  description 
given  by  Edwards  are : males  with  first  and  part  of  the  second 
abdominal  tergites  yellowish,  the  female  with  abdominal  tergites 
one  to  four  yellowish ; hind  femora  yellowish ; pleura  variably  red- 
dish-yellow ; M2  bare  near  base.  In  addition,  the  mid  and  hind  tibia! 
combs  are  sparse. 

Additional  records  : Brazil  : — 1 topotypic  male.  Sept.  11,  1938 
(F.  Plaumann)  ; State  of  Sao  Paulo,  male  and  female  iyi  copula, 
Faz.  Sao  Joao,  Onda  Verde,  Jan.,  1946  (F.  Lane).  Panama  — 
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1 male,  Cabima,  May  17,  1911  (A.  Bnsck). 

Obseryations : This  is  the  only  species  currently  recognized  in 
the  group.  It  seems  to  closely  resemble  N.  formosensis  (L-A.)  and 
N.  apicalis  Kertesz,  as  suggested  by  Edwards.  The  only  reason  I 
do  not  consider  neivai  to  be  synonymons  with  formosensis  is  that 
the  later  described  species  has  not  yet  been  reported  from  Argentina 
as  it  almost  certainly  will  be. 

I consider  the  process  labelled  outer  style”  in  Edwards’  figure 
of  this  species  to  be  the  inner  process. 

2.  Neoempheria  formosensis  (Lyneh-Arribalzaga),  1892. 

1892.  Sciophila  formosensis  Lyneh-Arribalzaga,  Bob  Acad. 
Xac.  Cienc.,  Cordoba  12 : 416,  1 male  — Argentina 
( Chaco) . 

1900.  Sciophila  formosensis.  Hunter,  Trans.  Amer.  Ent.  Soc. 
26:  275  — c a t alogne . 

1909.  Mijcomya,  formosensis,  Johannsen,  Genera  Insectorinn, 
Ease.  93:  47. 

1940.  Edwards,  Novit.  Zool.  42 : 107,  110. 

I agree  with  Edwards’  interpretation  of  this  species,  however, 
I believe  that  neivai  will  prove  to  be  a synonym  of  formosensis.  The 
synonym}^  cannot  be  proposed  until  specimens  are  taken  from  the 
Chaco. 

3.  Neoempheria  apicalis  Kertesz,  1909. 

1909.  Kertesz,  Ann.  Hist.  Nat.  Mns.  Ilnng.  7 : 140,  1 female  — 
Peru  (Callanga). 

1940.  Edwards,  Novit.  Zool.  42 : 110. 

Edwards  stated  that  this  species  must  belong  to  this  group.  It 
is  probably  a synonym  of  formosensis. 

BIPECTINATA  Group 

Ocellar  bristles  short,  not  reaching  beyond  ocellar  prominence; 
antenna  with  first  flagellar  segment  shorter  than  scape  pins  pedicel, 
apical  dorsal  seta  of  pedicel  snbecinal  to  first  flagellar  segment. 
Pleura  with  a nearly  longitudinal  dark  stripe.  Wing  with  Scs  end- 
ing jnst  beyond  base  of  Kg,  Sc  setose  on  apical  half ; cell  R3  about 
three  times  as  long  as  wide,  snbeqnal  to  Mi +2;  Mi,  M2,  M4,  Cn  and 
Ciii  setose;  posterior  fork  basad  of  fR;  infuscated  heavily  as  in 
neivai  group  but  with  broad  dark  band  from  below  R4  + 5 to  posterior 
margin  of  Aving  including  apex  of  cell  M4  and  anal  cell,  costal  and 

14 


VOLUME  XXXVIII 


basal  cells  hyaline;  apex  infuseated.  Eighth  tergite  snbtrapezoidal 
with  posterior  margin  strongly  convex  and  setiferous.  Eighth 
stern ite  snbtriangnlar,  apically  truncate,  with  apex  widely  and 
moderately  emarginate,  the  two  lateral  apical  lobes  setiferous. 
Terminalia  with  outer  style  snbcylindrical,  slightly  widened  at  base  ; 
anal  segment  short  but  wide  with  strong  setae. 

This  group  corresponds  to  Edwards’  Group  B. 


4.  Neoempheria  bipectinata  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42:  110,  1 male,  1 female;  txt. 
fig.  lb  (male  terminalia);  PI.  I,  fig.  2 (wing) — Brazil 
(Santa  Catarina). 

Differences  noted  in  my  specimen  from  the  description  given  by 
Edwards  are : yellowish  portion  of  abdomen  mottled ; terminalia 
with  inner  style  bifid,  shorter  portion  about  one-half  as  long  as  the 
elongated  part  and  nearly  at  a right  angle  to  it  at  base ; paramere 
with  a median  pointed  portion  reaching  nearly  to  apex  of  lobes. 

Additional  record : Brazil  : — State  of  Goiaz,  1 male,  Coriimba, 
Nov.,  1945  (M.  Barretto). 

SPINOSA  Group 

Ocellar  bristles  reaching  beyond  ocellar  prominence ; antenna 
with  first  flagellar  segment  shorter  tlian  scape  pins  pedice],  apical 
dorsal  seta  of  pedicel  broken  on  specimens  1 have  seen.  Pleura  with 
dark  oblique  stripe  from  v/ing  base  to  base  of  forecoxa  ; bare  stripes 
between  acrostichal  setae  and  dorsocentrals  and  between  dorsocen- 
trals  and  snblaterals.  Wing  with  Scv  ending  at  base  of  Rs,  Sc  setose 
on  apical  half ; cell  R3  about  three  times  as  long  as  wide,  as  long  as 
Ml + 2;  male  with  Mi,  M2,  M4  and  Ciii  setose;  female  with  Mi  setose 
at  tip,  M2  bare  or  with  a few  setae  at  tip,  M4  bare,  Ciii  setose  at  base, 
Cn  sparsely  setose ; posterior  fork  basad  of  f R ; a broad  dark  band 
from  below  R4  + 5 to  posterior  margin  of  wing  including  apex  of  cell 
M4  and  anal  cell,  basal  cell  with  a dark  spot  at  base ; apex  irregularly 
infuseated.  Eighth  tergite  snbtrapezoidal,  posterior  margin  slightly 
convex,  setiferous.  Eighth  sternite  snbrectangnlar,  posterior  mar- 
gin widely  and  shallowly  emarginate,  setiferous.  Terminalia  with 
outer  style  snbcylindrical;  anal  segment  short. 

This  group  corresponds  to  Edwards’  Group  C. 

5.  A.  spinosa  Edwards,  1940.  6.  A.  brevicauda  Edwards,  1940. 

7.  A.  simplex  Edwards,  1940.  8.  A.  bilobata  Edveards,  1940. 

9.  A.  bfjrejmeieri  Edwards,  1940. 

15 


ENTOMOLOGICA  AMERICANA 


5.  Neoempheria  spinosa  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42:  111,  8 males,  2 females;  txt. 
fig.  2 (male  terminalia)  ; PI.  I,  fig.  7 (wing) — Brazil 
( Santa  Catarina ) . 

Additional  specimens:  One  topotypic  male,  Nov.  9,  1939. 

6.  N eoempheria  hrevicauda  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42 : 112,  1 female ; PI.  I,  fig.  8 
(wing) — Brazil  (Santa  Catarina). 

7.  NeoempJieria  simplex  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42 : 112,  1 male,  1 female ; txt. 
fig.  3a  (male  terminalia)  ; PL  I,  fig.  10  (wing)  — Brazil 
(Santa  Catarina). 

In  addition  to  differences  noted  from  Edwards’  description,  the 
abdomen  of  the  male  is  described  here  for  the  first  time.  TI  yellow 
with  postero-dorsal  dark  spot ; TII  with  antero-lateral  dark  saddle ; 
Till  with  antero-lateral  angle  light;  TIV  dark  with  lateral  dap- 
pling; TV  and  TVI  dark.  Differences  from  the  original  descrip- 
tion are  as  follows : mesonotal  markings  light,  postnotnm  yellowish- 
brown,  apical  half  of  Mi,  Ms,  and  M4  setose,  wing  intermediate  be- 
tween simplex  and  female  variety  as  shown  by  Edwards,  dark  area 
above  Mi  more  like  that  in  the  variety.  Tip  of  the  tergal  portion 
of  the  terminalia  narrow  with  a flattened  lobe. 

Additional  record : Brazil  : — State  of  Sao  Panlo,  1 male, 
Boracea,  Nov.,  1947  (Kabello  and  Travassos). 

8.  NeoempJieria  hilohata  Edwards,  1940, 

1940.  Edwards,  Novit.  Zool.  42 : 113,  1 male ; txt.  fig.  3b  (male 
terminalia);  PL  I,  fig.  11  (wing) — Brazil  (Santa  Ca- 
tarina). 

9.  N eoempheria  horgmeieri  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42:  113,  1 female  (?)  ; PL  I,  fig. 
12  (wing)- — Brazil  (Santa  Catarina). 

It  is  possible  that  when  the  male  of  this  species  is  found,  a new 
group  may  be  erected.  The  wing,  as  figured  by  Edwards,  shows 
several  perhaps  significant  differences  in  its  pattern  in  comparison 
with  the  wing  of  species  in  any  of  the  groups  presently  known. 
Wing  pattern  has  proved  to  be  an  excellent  character  for  group 
differentiation. 
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MACULIPENNIS  Group 

Two  ocellar  bristles  long,  reaching  forward  to  or  nearly  to  base 
of  antennae ; antenna  with  first  flagellar  segment  shorter  than  scape 
pins  pedicel,  apical  dorsal  seta  of  pedicel  longer  than  first  flagellar 
segment.  Pleura  with  dark  oblique  stripe  from  wing  base  to  base 
of  forecoxa ; postnotum  with  dorsal  transverse  strii3e  which  extends 
onto  and  snffuses  base  of  pleurotergite  and  basal  posterior  margin 
of  mesoepimeron.  Wing  with  Scs  ending  at  or  slightly  before  base 
of  R^,  Sc  bare  or  with  a few  apical  setae ; cell  R3  at  least  three  or 
four  times  as  long  as  wide,  snbequal  to  Mi + 2;  Mi,  M4,  Cu  and  Ciii 
completely  setose  or  bare  near  base,  M2  bare ; posterior  fork  basad 
of  fR;  a narrow  dark  band  from  below  R4  + 5 through  fMi  + 2,  basal 
cell  with  dark  spot  at  base,  costal  cell  suffused  apically  at  least ; apex 
hyaline  or  large  light  or  hyaline  areas  apically  in  cell  R5  and  Mi. 
Eighth  tergite  subtrapezoidal,  the  median  posterior  margin  convex, 
setose ; anterior  margin  broadly  emarginate ; the  lateral  margins 
abruptly  narrowed  before  posterior  margin  or  not.  Eighth  sternite 
snbtriangular,  posterior  margin  truncate,  setose ; anterior  margin 
widely  and  shallowly  emarginate ; lateral  margins  abruptly  or 
slightly  narrowed  before  posterior  margin.  Terminalia  with  outer 
style  compressed,  subtriangular,  with  ‘‘porose”  area  on  median 
lateral  surface  at  sternal  angle ; subaedeagal  rod  U-shaped ; tergal 
portion  Avith  patch  of  setulae  basad  of  large  lateral  setae ; anal 
segment  short. 

This  gronp  corresponds  to  Edwards’  Group  D. 

10.  N.  varipennis  (L-A.),  1892.  11.  N.  maculipennis  Williston, 

1896.  12.  A.  bradleyi  Edwards,  1940.  13.  A.  panamensis  n.  sp. 
14.  A.  bidentata  11.  sp.  15.  A.  lanei  Edwards,  1940.  16.  A. 

f efraphaea  Hhaw,  194:0.  17.  A.  ecuadorensis  11.  sp.  18.  A.  glochis 

11.  sp.  19.  A.  mulleri  Edwards,  1940.  20.  A.  flavicoxa  Edwards, 
1940.  21.  A.  plaumanni  Edwards,  1940.  22.  A.  puncticoxa  Ed- 
Avards,  1940.  23.  A.  horrens  n.  sp.  24.  A.  subhorrens  11.  sp.  25. 
A.  acidoti  n.  sp.  26.  A.  zeteki  n.  sp. 

10.  Neoempheria  varipennis  ( Lynch -Arribalzaga ) , 1892. 

1892.  Empheria  varipennis  Lynch-Arribalzaga,  Bob  Acad. 
Xac.  Cienc.,  Cordoba  12:  423,  male;  PI.  I,  fig.  12  (Aving)  ; 
PI.  II,  fig.  4 (habitns) — ’Argentina  (Misiones). 

1892.  Lynch-Arribalzaga,  Bob  Acad.  Nac.  Cienc.,  Cordoba  12 : 
472.* 

1900.  Hunter,  Trans.  Amer.  Ent.  Soc.  26 : 275  — catalogue. 
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1902.  N eoempkeria  variipennis,  Kertesz,  Cat.  Dipt.  1 : 66  — 
misspelling. 

1909.  Mycomya  variipennis,  Joliannsen,  Genera  Insectorum, 
Fasc.  93 : 51. 

1940.  Edwards,  Novit.  Zool.  42:  126;  txt.  fig.  6a  (male 
termiiialia) — Brazil  (Santa  Catarina). 

Differences  noted  in  my  specimens  from  the  description  given 
by  Edwards  are : base  of  Mi  weak.  In  addition : acrostichal  area 
and  bare  areas  on  either  side  light,  dorsocentral  area  broadly  in- 
fnscated,  oval  light  area  obscured;  TII  with  dark  antero-lateral 
saddle.  Till  dark  with  light  lateral  area,  TIV  to  TVI  darker  above, 
TVIII  darkest  anteriorly;  termiiialia  of  Bio  Negro  specimen  with 
inner  style  slightly  narrower  in  relation  to  length.  A photograph 
of  the  wing  is  presented  for  the  first  time  (PI.  1). 

Female : Differs  from  the  male  specimens  examined  by  me  as 
follows : mesonotiim  Avith  slight  suggestion  of  median  dark  line, 
light  OAml  mark  in  dorsocentral  area  well-defined.  Abdomen  with 
Till  dark  and  successively  smaller  light  postero-lateral  angles  on 
TIV  to  TVI,  TVII  dark. 

Allotype  : Brazil  : — State  of  Parana,  female.  Bio  Negro,  April 
23,  1945*  (M.  Witte).  (F.H.S.P.). 

Additional  record : Brazil  : — State  of  Santa  Catarina,  1 male. 
Nova  Teutonia,  Oct.  29,  1938  (F.  Planmann). 

Additional  specimen : Brazil  : — State  of  Parana,  1 male.  Bio 
Negro,  April  23,  1945  (M.  Witte). 

ObseiA^ations : There  is  some  discrepancy  in  the  two  wing  draw- 
ings of  Lynch-Arribalzaga,  the  venation  on  Plate  I not  matching 
that  of  the  decidedly  N eoempkeria  type  of  the  second  drawing  on 
Plate  II. 

11.  N eoempkeria  maculipennis  Williston,  1896. 

1896.  Williston,  Trans.  Ent.  Soc.  London  1896 : 262,  4 males ; 
PI.  VIII,  fig.  16  (wing)  — St.  Vincent,  B.W.I. 

1900.  Hunter,  Trans.  Amer,  Ent.  Soc.  26:  275  — catalogue. 

1902.  Kertesz,  Cat.  Dipt.  1 : 65. 

1909.  Mycoftiya  {N eoempkeria)  maculipennis,  Johannsen, 
Genera  Insectorum,  Ease.  93 : 48. 

1940.  Edwards,  Novit.  Zool.  42:  118;  txt.  fig.  6d  (male  ter- 
minalia) — lectotype  designated. 
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12.  Neoempheria  hradleyi  Edwards,  1940.  New  status. 

1940.  Neoempheria  maculipennis  hradleyi  Edwards,  Novit. 
Zool.  42;  118,  1 male;  txt.  tig.  6e  (male  termiualia)  — 
Peru  (Putumayo  Distr. ). 

In  consideration  of  the  imperfect  knowledge  of  this  genus  and 
the  single  speeimen  from  which  this  form  was  named,  I feel  that 
its  position  as  a subspecies  is  debatable  and  untenable,  therefore 
I consider  it  to  be  of  specific  rank. 

I have  examined  the  holotype  termiualia  and  fiud  that  they  are 
intermediate  in  form  between  niaculipennis  and  muUei'i. 

13.  Neoempheria  panamensis  n.  sp. 

Male : Head  with  vertex  and  occiput  yellow-brown,  area  laterad 
of  ocelli  light ; postfrons  brownish ; prefrons  and  elypeus  light ; 
anteclypeus  setiferous  except  for  longitudinal  median  portion ; 
antenna  with  scape,  pedicel  and  base  of  first  flagellar  segment  light, 
flagellar  segments  dark;  palpus  dark.  Thorax:  anterior  pronotum 
light ; posterior  pronotum,  postspiracular  plate  and  paratergite 
light ; apex  of  postspiracular  plate  suffused ; mesonotum  variable 
but  generally  with  a narrow  dorsocentral  brown  stripe  with  an 
elongate  ovoid  area  between  it  and  sublateral  brown  stripe ; scutel- 
lum  light  with  short,  fine  setae  laterad,  dorsad  and  mesad  of  scutel- 
lar  seta;  coxae  and  femora  variably  suffused  brown;  wing  3.5  mm. 
(PI.  1). 

Abdomen:  TI  dark  dorsally;  TIT  antero-dorsal  dark  saddle; 
Tin  dark  with  narrow,  light  posterior  margin ; TIV  subtriangular- 
shaped  antero-dorsal  dark  saddle ; TV  light  posterior  margin, 
broader  laterally ; T VI  as  for  TV  with  lateral  area  broader ; T VI 1 
dorsal  dark  saddle,  variable. 

Termiualia:  (fig.  1);  tergal  portion  with  apical  process  a 
flattened  hook,  lateral  margin  produced  somewhat  to  form  a de- 
pression between  it  and  apical  process ; lateral  apical  surface  pro- 
duced medianly,  sparsely  setiferous ; strongest  setae  on  outer  mar- 
gin, half-way  from  base,  a few  setae  basad  of  this,  others  scattered 
distad  on  lateral  surface  ; notched  on  median  distal  margin ; sternal 
portion  with  inner  style  apically  pointed,  bearing  a few  fine  setae 
and  with  two  blunt  processes  one-third  and  two-thirds  distance 
from  apex  on  inner  irregularly  serrate  margin,  basal  process 
longer,  blunt,  curved,  inner  process  short,  bifid,  finely  pilose,  varia- 
ble in  depth  of  bifidity;  paranieres  with  L-shaped  sclerotized  por- 
tion, rest  membranous;  SIX  divided  to  base,  apex  truncate,  bare. 
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Holotype : Panama:  — Canal  Zone,  Barro  Colorado,  0(*1.- 
Nov.,  1941  (J.  Zetek).  (U.S.N.M.). 

Paratopotypes : 13  males  with  same  data  as  holotype. 

Paratypes:  Panama:  — 3 males,  El  Cernieno,  Ang\,  1941  (>}. 

Zetek)  ; 1 male,  Cano  Saddle,  Gatnn  L.,  May  3,  1923  (R.C. 

Shannon ) . 

Observations:  This  species  is  closely  related  to  macnlipennis 
and  differs  from  that  species  principally  in  the  nature  of  the  bifid 
inner  process  of  the  terminalia.  It  is  possible  that  this  is  the  same 
species  as  AYilliston’s  since  one  of  the  paratypes  has  a shallowly 
bifid  inner  process.  This  condition  approaches  the  simple  form 
of  this  process  in  macnlipennis . It  is  of  interest  to  note  that  all  the 
specimens  except  that  from  Gatnn  L.  are  recorded  as  being  reared 
from  the  bracket  fungus.  Fames. 

14.  Neoempheria  bidentata  n.  sp. 

Male : Head  with  vertex  and  occiput  yellow-brown ; postfrons 
yelloAvish  vutli  dark  apex;  prefrons  yellowish,  apically  suffused; 
postclypeus  yellowish ; anteclypeus  yellowish,  the  basal  angles 
suffused  and  bearing  long  brownish  setae ; antenna  with  scape, 
pedicel  and  base  of  first  flagellar  segment  light,  the  flagellum  dark ; 
palpi  reddish-brown. 

Thorax : anterior  pronotum  light ; posterior  pronotum,  post- 
spiracular  plate  and  paratergite  yellowish ; apex  of  postspiracular 
plate  suffused ; mesouotum  with  dorsocentral  brown  stripe  fused 
apically  with  sublateral  brown  stripe,  a light  ovoid  area  in  fused 
portion ; scutellum  light  with  short  fine  setae  lateral  and  mesad  of 
scutellar  setae ; postnotum  with  a median  dorsal  brown  area  not 
forming  the  usual  band  with  pleurotergal  marking ; hind  coxa  with 
a slight  median  lateral  brown  marking;  Aving  4 mm.  (PL  1). 

Abdomen : TI  light  antero-dorsal  saddle ; TII  with  dark  antero- 
dorsal  saddle ; Till  with  very  small  antero-dorsal  light  area  and 
suggestion  of  light  posterior  margin;  TIV  with  anterior  3/5  dark; 
TV  Avith  a posterolateral  light  area  connected  by  a narrow  median 
dorsal  light  band ; TVI  as  for  TV  but  not  connected  medianly ; 
TVII  dark ; sternites  yellow. 

Terminalia;  (fig.  2,  3)  ; closely  resembling  that  of  panamensis, 
tergal  portion  less  concave  at  base  of  apical  process ; inner  style 
Avith  tAvo  blunt  processes  midAvay,  basal  one  longer,  blunt,  curved ; 
inner  process  deeply  bifid. 

HolotAuoe  : Argentina  ; — Province  of  Salta,  Embarcacion,  Feb. 

2-6,  1950  (R.  Goldbach).  (I.L.). 
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Observations : This  species  is  closely  related  to  maculipennis 
and  paname7isis.  It  differs  from  them  principally  in  the  form  of 
the  inner  style  and  the  shape  of  the  bifid  inner  process.  N.  l)ideii- 
tata  is  more  heavily  suffused  along  the  costal  margin  of  the  wing. 

15.  Neoempheria  lanei  Edwards,  1940 

1940.  Edwards,  Novit.  Zool.  42:  115,  1 male,  2 females;  txt. 
fig.  4b  (male  terminalia)  ; PI.  II,  fig.  15  (wing)  ■ — Brazil 
(Sao  Paulo). 

The  Panama  specimens  differ  from  the  original  description  in 
the  following  ways : narrow  dark  acrostichal  stripe  present ; elon- 
gate light  area  between  dorsocentral  and  snblateral  dark  stripes ; 
mesoepimeron  light  apically;  plenrotergite  as  for  group  descrip- 
tion ; midcoxa  slightly  suffused  laterally.  Abdomen  with  antero- 
dorsal  saddle  on  TI  and  TII,  Till  with  narrow  apical  light  band, 
TIV  with  very  small  antero-dorsal  saddle,  TV  with  postero-lateral 
angles  light  and  barely  meeting  medianly,  TYII  dark.  Inner  style 
of  terminalia  with  process  somewhat  larger. 

Additional  records:  Panama: — -Canal  Zone,  1 male,  Barro 
Colorado,  Oct. -Nov.,  1941  (J.  Zetek)  ; 1 male,  El  Cermeno,  Aug., 
1941  (J.  Zetek). 

Observations : The  El  Cermeno  specimen  is  so  dark  that  the 
pleural  stripe  is  not  evident.  The  inner  process  of  the  sternite  is 
more  deeply  bifid  in  the  El  Cermeno  specimen.  Both  specimens 
were  reared  from  Fomes. 

16.  Neoempheria  tetraphaea  Shaw,  1940. 

1940.  Shaw,  Kev.  Ent.  11:  805,  807,  1 male;  fig.  (male  ter- 
minalia)— Costa  Kica  (Rivas,  Valley  of  the  General, 
2875'). 

I have  seen  the  type.  This  species  is  closely  related  to  N.  lanei 
and  A.  ecuadorensis  n.  sp.  It  may  be  told  from  the  former  by  the 
narrower  inner  style  and  the  pattern  of  the  wing,  especially  the 
clouding  in  the  fork  of  Mi + 2 ; see  wing  (PL  1). 

The  setose  veins  bear  setae  only  apically,  differing  somewhat 
in  this  from  other  species  of  the  group. 

17.  Neoempheria  ecuadorensis  n.  sp. 

Male : Head  brownish,  anteclypeus  with  setae  scattered  laterally 
which  are  at  least  half  as  long  as  clypeus ; antenna  with  scape  and 
pedicel  yellowish,  flagellar  segments  brown ; palpi  fuscous,  terminal 
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segment  yellow. 

Thorax : anterior  pronotmn  brownish  ; posterior  pronotum,  post- 
spiracular  plate  and  paratergite  yellowish;  posterior  margin  of 
postspiracnlar  plate  suffused ; mesouotum  with  pattern  obscured  by 
general  brownish  coloration,  a light  acrostichal  and  dorsocentral 
stripe  and  a light  pre-alar  spot ; light  portion  of  plenrotergite  whit- 
ish ; scntellinn  light  Acith  short  fine  setae  dorsad,  mesad  and  laterad 
of  scntellar  setae ; forecoxa  brown,  mid  and  hind  coxae  laterally 
suffused;  wing  4 mm.  (PI.  1). 

Abdomen:  TI  with  postero-dorsal  dark  saddle  eniarginate  an- 
teriorly; TII  antero-dorsal  dark  saddle  with  small  light  antero- 
dorsal  spot ; Till  dark  Avith  a very  iiarroAV  light  posterior  margin ; 
TIV  narrow  antero-dorsal  saddle ; TV  and  TVI  dark  Avith  a light 
triangular  postero-lateral  area ; TVII  dark  medianly. 

, Terniinalia : (figs.  4,  5);  tergal  portion  Avitli  apical  process 
flattened,  wider  basally,  hook-like,  apex  only  slightly  curved,  lateral 
margin  not  produced  apically ; base  widened  mesally  distad  of  large 
setae ; setae  from  below  process  on  lateral  surface  to  level  of  apex 
of  anal  segment ; basal  portion  widely  and  shalloAAdy  notched  on 
distal  margin ; sternal  portion  Avith  inner  style  broad,  flattened, 
flared  at  tip,  apex  eniarginate,  a large  blunt  curved  median  process 
inidAvay;  inner  process  short,  flattened,  folded,  the  dorsal  apical 
portion  prolonged  into  a fine  sharp-pointed,  medianly  projecting 
process,  pilose ; parameres  largely  sclerotized,  dorsal  sub-apical 
portion  membranous,  apices  boAved  medianly ; subaedeagal  rod 
V-shaped  AAnth  basal  nipple;  SIX  divided  to  base,  apex  truncate, 
bare. 

Holotype ! Ecuador:  — Province  of  Napo-Pastaza,  Abitagua, 
March  18,  1940  (Clark  MacIntyre).  (U.S.N.M.). 

Observations : There  is  a female  on  the  same  pin  as  the  type, 
probably  taken  in  copulation  AAuth  the  male.  The  condition  of  this 
specimen  is  too  poor  to  be  designated  as  the  allotype.  This  species 
is  extremely  close  in  relationship  to  tetraphaea  and  lanei,  differing 
mainly  in  the  development  of  the  inner  style  and  the  shape  of  the 
inner  process.  The  Aving  is  more  extensively  marked  than  either 
of  the  two  previously  described  species.  This  species  AAms  captured 
at  1100  meters.  • 

18.  Neoempheria  glochis  n.  sp. 

Male : Head  with  vertex  and  occiput  yellow-broAAui  to  broAAui ; 
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postfrons  yellow-brown  to  brown,  attennated  portion  darker  than 
basal  portion;  prefrons,  postelypens  and  anteelypens  ereamy  to  yel- 
low, anteclypens  with  scattered  setae  laterad,  setae  as  long*  as  width 
of  base ; palpi  generally  fnseons  with  or  without  light  markings, 
terminal  segment  lighter. 

Thorax : anterior  and  posterior  pronotnm,  postspiracnlar  plate 
and  paratergite  yellowish,  apex  of  postspiracidar  plate  siifPnsed ; 
mesonotnm  highly  variable,  narrow  dark  acrostichal  and  dorso- 
central  stripe,  the  latter  fused  with  the  snblateral  stripe,  a light 
ovoid  spot  in  fused  area ; scntellinn  whitish  to  yellowish  with  short 
fine  setae  dorsad  and  laterad  of  scntellar  setae  ; forecoxa  brown,  mid 
and  hind  coxae  suffused  laterally ; Scv  present  or  absent.  Sc  bare 
or  with  a few  apical  setae ; apex  of  M.,  atrophied ; wing  3 to  3.5  mm. 
(PI.  1). 

Abdomen : TI  dark  dorsal  saddle ; TIT  antero-dorsal  saddle  ex- 
tending % way  posteriorly ; Till  dark ; TIV  dark  antero-lateral 
saddle  and  lateral  margin ; TV  small  postero-lateral  light  area ; 
TVI  as  for  TV  but  light  area  smaller ; TVII  dark. 

Terminalia:  (figs.  6,  7);  tergal  portion  with  apical  process 
flattened,  gently  hooked,  lateral  margin  not  produced ; lateral 
apical  surface  produced  medianly,  sparsely  setiferons ; strongest 
setae  on  outer  margin  half  way  from  base,  a few  setae  basad  of 
these,  others  scattered  distad  on  lateral  surface ; median  base 
notched  on  distal  margin ; inner  style  flattened,  a large  curved  spur 
mid-way  on  inner  margin,  angnlated  snbapically,  the  distal  portion 
broad  with  a slightly  emarginate  apical  margin  and  with  a spnr- 
like  terminal  process ; inner  process  bifid,  finely  pilose ; paranieres 
with  band-shaped  sclerotized  portion  spiraling  from  ventral  base 
to  dorsal  apex,  remainder  membranons ; SIX  divided  to  base,  apex 
truncate,  bare. 

Holotype : Panama  : — Canal  Zone,  Barro  Colorado,  Oct.- 

Nov.,  1941  (J.  Zetek).  (U.S.N.M.). 

Paratopotypes : 1 male  with  same  data  as  holotype. 

Paratype : Costa  Bica:^ — 1 male,  fSan  Mateo,  Hignito  (P. 

Schihi). 

Obseiwations : This  species  is  most  closely  related  to  lanei  and 
ecuadorensis  differing  from  these  species  by  the  shape  of  the  inner 
style,  inner  process  and  paramere.  It  is  probable  that  the  iniforked 
condition  of  Sc  is  abnormal  since  Sc 2 is  present  in  the  genus  as  a 
whole  and  in  one  of  the  three  specimens  of  this  species.  The  speci- 
mens from  Panama  were  reared  from  Fames. 
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19.  Neoempheria  millleri  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42:  116,  4 males,  3 females;  txt. 
fig‘.  6c  (male  terminalia)  ; PI.  II,  fig.  16  (wing)  • — Brazil 
(Santa  Catarina). 

The  Sao  Paulo  specimen  has  the  following  combination  of 
characters  which  differ  from  or  are  in  addition  to  the  characters 
in  the  original  description : ground  color  of  body  reddish -yellow ; 
dorsal  postnotal  band  narrowly  interrupted  laterally;  oval  sub- 
lateral  light  spot  of  mesonotnm  not  evident ; TII  antero-dorsal 
saddle ; no  posterior  yellow  marking  on  TIV ; forecoxa  with  a basal 
oval  brownish  spot,  mid  and  hind  coxa  with  no  markings ; Sc  with 
a few  apical  setae. 

Additional  record : Brazil  : — State  of  Sao  Panlo,  1 male,  Rio 
Parana,  Porto  Cabral,  March  20-31,  1944  (Travassos,  Carrera  and 
Dente) . 

20.  Neoempheria  flavicoxa  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42 : 115,  1 male,  2 females ; txt. 
fig.  4b  (male  terminalia)  ; PI.  II,  fig.  15  (wing)  ■ — Brazil 
(Santa  Catarina). 

21.  Neoempheria  pJaumanni  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42 : 114,  many  males,  many  fe- 
males; txt.  fig.  4a  (male  terminalia)  ; PL  II,  fig.  13  (wing) 
— Brazil  (Santa  Catarina). 

My  specimens  differ  from  the  original  description  in  the  folloAv- 
ing  Avays : the  topotypic  specimen  has  a light  ground  color ; second 
specimen  AAnth  a reddish  cast ; hind  femora  somewhat  suffused ; Sc 
bare ; TI  AAntli  postero-dorsal  dark  saddle : TII  light  antero-lateral 
corner,  remainder  dark. 

Additional  records : Brazil  : — State  of  Sao  Panlo,  1 male, 
Fazenda  Rondonea,  Praia  Grande,  Jan.,  1945  (M.  Carrera)  ; 1 
topotypic  male,  Oct.  29,  1938  (F.  Planmann)  ; 1 topotypic  male, 
Oct.  11,  1938  (F.  Planmann). 

22.  Neoempheria  piincticoxa  Edwards,  1940. 

1940.  EdAA^avds,  Novit.  Zool.  42 : 115,  1 male,  1 female ; txt. 
fig.  5 (male  terminalia) — Brazil  (Santa  Catarina). 

My  specimens  differ  from  or  have  in  addition  to  the  characters 
in  the  original  description  the  following  combination  of  characters : 
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specimens  well-marked,  the  mesonotal  pattern  with  acrostichal 
dorsoeeiitral  and  siiblateral  stripes  distinct  in  all  specimens  ex- 
cept the  one  from  Santo  Aniaro ; pleural  markings  more  distinct 
in  females  ; postiiotal  band  sometimes  represented  by  a median  spot ; 
forecoxa  with  U-shaped  mark  on  anterior  surface,  a prolongation 
of  pleural  stripe,  better  developed  on  males  except  for  Santo  Amaro 
specimen;  wing  (PL  1)  ; TI  with  postero-dorsal  saddle;  TII  antero- 
dorsal  saddle ; TUI  antero-lateral  corners  and  narrow  posterior 
margin  light ; TIV  antero-dorsal  saddle ; TV  narrowly  light  poste- 
riorly; TVI  and  TVII  dorsal  dark  saddle  widest  anteriorly;  tip  of 
inner  style  truncate  when  viewed  from  laterally. 

Additional  records : Brazil  ; — State  of  Sao  Paulo,  2 males, 
Santo  Amaro,  March,  1949,  February,  1950  (J.  Lane)  ; male  and 
female  in  copula,  Santo  Amaro,  Feb.  26,  1950  (Lane  and  Coher)  ; 
1 male,  Gnianazes,  Feb.,  1950  (M.  Carrera)  ; 1 male,  Sao  Jose  Cam- 
pos, Jan.,  1937  (H.S.  Lopes)  ; State  of  Mato  Grosso,  Maracajn,  1 
male,  June,  1937  (R.C.  Shannon).  Argentina : — Province  of 
Salta,  1 male,  Tartagal,  Feb.  7-12,  1950  (R.  Goldbach)  ; 1 male, 
Agnaray,  Feb.  14-19,  1950  (R.  Goldbach)  ; 1 male,  Urnndel,  Feb. 
25-31,  1950  (R.  Goldbach)  ; Province  of  Tncnman,  1 male  and  2 
females,  Tncnman,  March,  1949  (P.  Wygodzinsky) . 

Observations:  The  Tncnman  specimens  were  taken  at  light. 
The  Santo  Amaro  specimens  were  taken  in  flight  in  copula  during 
the  day.  On  the  basis  of  wing  pattern  and  fore  coxal  pattern, 
puncficoxa  seems  to  be  related  to  the  following  three  new  species, 
although  they  are  more  nearly  related  to  each  other  than  to  this 
species.  The  setation  of  the  tergal  portion  of  the  terminalia  seems 
to  be  stronger  in  the  following  species  than  in  any  of  the  previously 
studied  species  in  this  group. 

23.  Neoempheria  horrens  n.  sp. 

Male : Head  with  vertex  and  occiput  yellow-brown ; postfrons 
laterally  yellow,  attenuated  portion  brown ; prefrons,  postclypens 
and  anteclypens  yellow,  latter  with  basal  lateral  angles  infuscated, 
bearing  fine  setae  laterally  which  are  as  long  as  apical  width  of 
anteclypens ; antenna  with  scape  and  pedicel  yellow,  flagellar  seg- 
ments brownish,  lighter  below ; palpi  fuscous. 

Thorax : anterior  and  posterior  pronotnm,  postspiracnlar  plate 
and  paratergite  yellow ; mesonotal  pattern  well-developed,  dorso- 
central  stripes  weakest;  scntellnm  brownish  with  short  fine  setae 
dorso -later ad  of  scntellar  setae ; forecoxa  with  U-shaped  mark  on 
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anterior  surface,  a prolongation  of  plenral  stripe;  Sc  bare;  wing 
5 mm.  (PL  1). 

Abdomen : TI  small  light  antero-dorsal  saddle ; TII  antero- 
dorsal  dark  saddle ; Till  light  antero-lateral  corners  and  a light 
dorsal  posteromedian  area ; TIV  dorsal  dark  saddle  not  quite 
reaching  to  posterior  margin ; TV  variable,  one  side  with  antero- 
lateral light  area,  dark  portion  reaching  half-way  to  lateral  margin 
— other  side  with  a basal  lateral  dark  stripe  in  addition,  dark  dorsal 
portion  not  reaching  very  far  ventrad ; TVI  antero-dorsal  dark 
saddle ; TVII  antero-dorsal  dark  saddle  with  a light  median  line 
and  a narrow  dark  posterior  margin;  TVIII  (fig.  8)  with  narrow 
posterior  setiferons  margin;  SVIII  (fig.  9). 

Terminalia : (figs.  10,  11);  tergal  portion  with  apical  process 
flattened,  hook-like,  apex  slightly  bent  laterally;  lateral  margin 
produced  nearly  to  apex  of  process  to  form  a deep  concavity  be- 
tween them,  process  with  a few  setulae ; lateral  subapical  surface 
produced  medianly,  setiferous ; lateral  surface  setose  to  below  large 
setae,  distad  of  which  lateral  margin  is  abruptly  emarginate  ; median 
base  notched  widely  on  median  distal  margin ; inner  style  sub- 
cylindrical,  elboAYed  mid-Avay,  apically  with  two  or  three  peg-like 
setae,  a feAV  subapical ; basal  supporting  process  prolonged  to  form 
a short  mesal  spur ; inner  process  long,  flattened,  pointed  and 
reaching  lialfAvay  to  elbow  of  inner  style,  pilose ; paramere  large, 
apically  pointed  and  resembling  half  a pecan  shell ; aedeagus  broad 
and  broadly  rounded  apically;  subaedeagal  rod  with  apices  of  “IT” 
broadly  flared ; SIX  divided  to  base,  apex  truncate,  bare. 

Holotype : Argentina  : — Province  of  Salta,  Aguaray,  Feb. 

14-19,  1950  (R.  Goldbach).  (I.L.). 

Observations  : This  species  is  most  closely  related  to  the  following 
iieAV  species  suhhorrens.  These  two  species  can  be  distinguished 
from  each  other  only  on  the  basis  of  the  shape  of  the  aedeagus  and 
the  shape  of  the  tergal  portion  of  the  terminalia. 

24.  Neoempheria  subhorrens  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  yellow-broAAui ; 
prefrons,  postclypeus  and  anteclypeus  yelloAV,  the  latter  with  setae 
in  basal  angles  and  laterally,  the  setae  about  half  as  long  as  basal 
Avidth  of  anteclypeus ; antenna  AAuth  scape,  pedicel  and  first  flagellar 
segment  yellow  (rest  missing)  ; palpi  fuscous. 

Thorax : anterior  and  posterior  pronotum,  postspiracular  plate 
and  paratergite  yellow,  apex  of  postspiracular  plate  suffused ; 
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mesonotum  with  pattern  faded  so  that  only  snblateral  stripes  are 
well-marked ; scntelhnn  brownish  dorso-medianly  and  with  a large 
cluster  of  setae  dorsad  and  laterad  of  scntellar  setae ; fore  coxa  as 
in  horrens;  Sc  bare;  wing  5 mm.  (PL  1). 

Abdomen  : TT  medianly  cleft  postero-dorsal  dark  saddle ; TII 
antero-dorsal  dark  saddle  more  deeply  cleft  medianly  than  TI ; 
Till  posterior  margin  dark  — suggestion  of  a dorsal  saddle  with 
a light  median  stripe ; TIV  lateral  margin  dark,  small  deeply  cleft 
antero-dorsal  saddle ; TV  dorsal,  posterior  and  lateral  margins 
dark  with  a median  dorsal  light  stripe  which  is  wider  posteriorly ; 
TVI  very  small  deeply  cleft  antero-dorsal  saddle ; TVII  yellowish ; 
sternites  yellowish;  TVIII  (fig.  12)  broadly  rounded  posterior 
setiferons  margin  ; SVIII  (fig.  13). 

Terminalia:  (fig.  14);  like  horrens  except  for  the  following: 
apical  process  of  tergal  portion  not  as  broad;  lateral  margin  pro- 
duced only  about  one-third  length  of  process;  aedeagns  (fig.  15) 
narrow,  apically  pointed. 

Ilolotype : Costa  Kica:  — San  Mateo,  Hignito  (P.  Schild). 
(P.H.S.P.). 

Observations : This  species  is  closely  related  to  horrens.  They 
may  be  separated  on  the  basis  of  the  form  of  the  apical  process  and 
the  shape  of  the  aedeagns.  The  wing  markings  of  suhhorrens  are 
not  so  extensive  as  those  of  horrens  in  cell  R5.  The  form  of  the 
eighth  tergite  is  distinctive  in  both  species. 

25.  Neoempheria  acidoti  n.  sp. 

Male:  Head  with  vertex  and  occiput  brownish;  postfrons  yel- 
low-brown; prefrons,  postclypens  and  anteclypens  yellowish,  and 
latter  with  setae  in  basal  angles  and  laterally,  the  setae  about  one- 
fourth  as  long  as  basal  width  of  anteclypens ; antenna  with  scape 
and  pedicel  yellow,  flagellnni  yellow-brown ; palpi  fnscons. 

Thorax : anterior  and  posterior  pronotnm,  postspiracnlar  plate 
and  paratergite  yellow ; apex  of  postspiracnlar  plate  suffused  ; 
mesonotum  with  pattern  well-developed  but  not  dark,  anterior 
position  of  dorsocentral  stripe  absent ; scntellnm  suffused  dorso- 
medianly  and  with  a large  cluster  of  short  fine  setae  dorsad  and 
laterad  of  scntellar  setae ; fore  coxa  with  U-shaped  mark  on  an- 
terior surface,  a prolongation  of  pleural  stripe ; Sc  bare ; wing  5 
mm.  (PI.  2). 

Abdomen : entirely  a more-or-less  transparent  reddish-yellow- 
brown,  probably  not  normal  appearance. 
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Terminalia:  (figs.  16,  17)  ; tergal  portion  with  apical  style  about 
3/5  as  long  as  basal  portion,  snbcylindrical,  apex  bent  ventrally; 
lateral  margin  produced  one-fifth  length  of  style  to  form  a deep 
concavity  between  them ; broadened  gradually  from  below  base  of 
style ; lateral  surface  setose  to  below  large  setae ; median  base 
notched  widely  on  median  distal  margin;  inner  style  flattened, 
clubbed  apically  with  a median  elbow,  basal  portion  subcylindrical 
with  a flattened  flared  spur  on  inner  surface  basad  of  elbow,  basal 
supporting  process  prolonged  to  form  a short,  flattened  mesal  proc- 
ess which  is  also  fused  with  inner  process;  paramere  shaped  like 
half  a pecan  but  with  a swollen  dorsal  portion  which  is  lightly 
sclerotized  on  dorsal  surface ; inner  process  long,  flattened,  pointed 
and  reaching  elbow  of  inner  style ; SIX  divided  to  base,  short,  apex 
truncate,  bare. 

Holotype : Peru  : — Cerro  Azul,  Loreto,  April  28,  1947 
(Schunke).  (E.I.C.). 

Observations : This  species  is  most  closely  related  to  li  orrens 
and  stibhorrens.  It  is  easily  separable  from  those  species  by  the 
form  of  the  tergal  portion  of  the  terminalia  as  well  as  the  shape  of 
the  inner  style  and  its  accessory  median  process.  Other  differences 
are  evident  in  the  wing  pattern.  All  three  species  have  a dark  fore- 
coxal  pattern  and  a median  process  at  the  base  of  the  inner  style 
of  the  terminalia. 

26.  Neoempheria  zeteki  n.  sp. 

Male  : Head  with  vertex,  occiput  and  postfrons  yellow ; prefrons, 
postclypeus  and  anteclypeus  light  yellow,  the  latter  with  scattered 
setae  as  long  as  apical  width  of  anteclypeus  ; antenna  with  scape  and 
pedicel  yellowish,  flagellar  segments  variable,  generally  brownish 
with  varying  amounts  of  yellow  on  basal  segments,  ventrally  and 
laterally  on  distal  segments ; palpi  variable  from  light  yellow-brown 
to  red-brown  or  combinations  of  these. 

Thorax:  anterior  and  posterior  pronotum,  postspiracnlar  plate 
and  paratergite  yellow ; mesonotum  with  dark  well-developed  pat- 
tern, intermediate  light  areas  bare  and  supraalar  area  whitish ; 
pleural  stripe  light  to  dark;  scutellum  light,  suffused  medianly  or 
not  and  with  many  small  setae  dorsad  and  laterad  of  scutellar 
setae ; Sc  bare ; Cu  variable  but  at  least  apical  half  setose ; wing  5 
mm.  (PI.  2). 

Abdomen : TI  dark  postero-dorsal  saddle ; TII  dark  antero- 
dorsal  saddle ; Till  dark  with  antero-lateral  angle  and  small  por- 
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tion  of  dorsal  posterior  margin  light ; TIV  dark  antero-dorsal 
saddle,  a dark  spot  sometimes  present  on  median  posterior  x:>ortion ; 
TV  dark  with  antero-lateral  angle  and  small  portion  of  dorsal 
posterior  margin  light ; TVI  dark  dorsal  saddle ; TVII  variable. 

Terniinalia:  (figs.  18,  19)  ; tergal  portion  with  apical  style  about 
two-fifths  as  long  as  basal  portion,  subcyliiidrical,  apex  bent  ven- 
trally;  lateral  margin  produced  oue-fourth  length  of  style  to  form 
a concavity  between  it  and  style ; broadened  gradually  from  below 
base  of  style ; lateral  surface  setose  to  below  large  setae ; median 
base  slightly  notched  on  median  distal  margin ; inner  style  flattened, 
clubbed  apically,  a median  elbow  bearing  a broad  blunt  process, 
the  basal  portion  twisted  and  supporting  process  prolonged  to  form 
a short  pointed  mesal  process ; inner  process  flattened,  deeply  bifid, 
reaching  halfway  to  elbow  of  inner  style ; paramere  shaped  like 
half  an  elongate  ovoid  body,  sclerotized  basally;  subaedeagal  rod 
Avith  basal  nipple  ; SIX  divided  to  base,  broad,  overlapping  mediauly 
apically,  apex  truncate,  bare. 

Holotype  ; Panama  : — Canal  Zone,  Barro  Colorado,  Oct -Nov., 

1941  (J.  Zetek).  (U.S.N.M.). 

Paratopotypes : 11  males  with  same  data. 

Observations:  Most  closely  related  to  horrens  and  subhorrens 
from  Avhich  it  is  easily  distinguished  on  the  basis  of  the  shape  of 
the  inner  style  and  the  forked  inner  process  as  well  as  the  tergal 
portion  of  the  terniinalia. 

ORNATIPENNIS  Group 

ocellar  bristles  long,  reaching  foiUA^ard  to  or  nearly  to  base 
of  antennae ; antenna  with  first  flagellar  segment  barely  shorter 
than  scape  plus  pedicel,  apical  dorsal  seta  of  pedicel  longer  than 
first  flagellar  segment.  Pleura  with  dark  oblique  stripe  from  wing 
base  to  base  of  fore  coxa,  sometimes  faint ; postnotum  A\dth  dorsal 
transverse  stripe  which  extends  onto  and  suffuses  base  of  pleuro- 
tergite  and  basal  posterior  margin  of  •mesoepinieron.  AVing  with 
Sc2  ending  at,  slightly  before  or  slightly  beyond  base  of  R^,  Sc  bare 
or  setose  apically ; cell  Rs  twice  as  long  as  wide,  subequal  to  or  longer 
than  Mi  + 2 ; Mi,  M4,  Cu  and  Cui  completely  setose  or  bare  near  base, 
M2  bare ; posterior  fork  basad  of  fR ; a narrow  dark  band  from  be- 
low R4  + 5 through  fMi  + 2,  basal  cell  hyaline  or  with  faint  basal  in- 
fuscated  spot,  costal  cell  hyaline  except  at  extreme  tip ; apex  lightly 
suffused.  Eighth  tergite  subtrapezoidal,  the  posterior  margin  con- 
vex Avith  a median  sparsely  setose  portion ; anterior  margin  emar- 
ginate.  Eighth  sternite  subtriangular,  posterior  margin  truncate, 
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setose ; anterior  margin  concave ; lateral  margins  slightly  narrowed 
before  posterior  margin.  Terminalia  wdtli  outer  style  compressed, 
elongate  snbrectangnlar,  ‘‘porose”  area  snbapical;  snbaedeagal 
rod  U-  or  Y-sliaped;  tergal  portion  with  patch  of  setnlae  basad  of 
large  lateral  setae ; anal  segment  short. 

This  group  corresponds  to  Edwards’  Group  E. 

27.  Y.  orimiipe/rjiis  (Enderl.) , 1911.  28.  N . evanescens  , 

1911.  29.  N.  bifida  n.  sp.  30.  N.  separata  n.  sp.  31.  N.  kdstneri 
Edwards,  1940.  32.  N.  suhclavata  Edwards,  1940.  33.  N.  fallax 
11.  sp.  34.  N.  subfallax  n.  sp.  35.  N.  lilderwaldti  Edwards,  1940. 
36.  N.  smarti  Edwards,  1940.  37.  N.  larifuga  n.  sp.  38.  N.  ender- 
Jeini  Edwards,  1940.  39.  N.  philippsi  Shaw,  1951.  40.  N.  longi- 
seta  11.  sp.  41.  N.  goiana  n.  sp.  42.  N.  unispinosa  Edwards,  1940. 
43.  N.  fiavicornis  Edwards,  1940.  44.  N.  rostrata  Edwards,  1940. 
45.  N.  piJosa  Edwards,  1940. 

27.  Neoempheria  ornatipeunis  (Enderlein),  1911. 

1911.  Neiirocompsa  ornatipennis  Enderlein,  Stettin.  Ent. 
Zeit.  72:  159,  1 male;  fig.  1 (wing) — Brazil  (Santa 
Catarina).  Type  species  of  Neurocompsa. 

1940.  Edwards,  Novit.  Zool.  42  : 119,  3 males ; txt.  fig.  7a  (male 
terminalia);  PI.  II,  fig.  19  (wing) — Brazil  (Santa 
Catarina,  Sao  Panlo).  New  combination,  redescription  of 
species. 

Three  additional  specimens  studied  vary  from  each  other  in 
coloration  although  mainly  agreeing  with  the  description  of  the 
species.  One  specimen  with  basal  half  of  antennal  flagellum  light ; 
second  with  posterior  portion  of  acrostichal  stripe  well-developed; 
all  specimens  Avitli  TV  and  TVI  with  light  posterior  margin ; hind 
femur  suffused  only  on  Argentine  specimen. 

Additional  records : Brazil  : — State  of  Sao  Paulo,  1 male, 
Cajuru,  Feb.,  1947  (M.  Barretto)  ; State  of  Bahia,  1 male,  Piraja, 
July  21,  1929  (B.C.  Shannon)  ; Argentina:  — Province  of  Salta, 
1 male,  Urundel,  Feb.  25-31,  1950  (R.  Goldbach). 

Observations : All  specimens  agree  with  the  description  in  the 
presence  of  a thickened  sinuous  fold  in  cell  R5. 


28.  Neoempheria  evanescens  (Enderlein),  1911 

1911.  Pleonazoneura  johannse^ii  var.  evanescens  Enderlein, 
Stettin.  Ent.  Zeit.  72:  158,  4 males,  1 female  — Brazil 
(Santa  Catarina). 
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1940.  Edwards,  Novit.  Zool.  42;  121;  txt.  fig.  7b  (male  ter- 
niinalia) — new  combination.  Validated  as  species  and 
lectotype  designated,  redescription  of  Enderlein’s  mate- 
rial. Of  the  original  male  cotypes,  one  became  the  type  of 
enderleini  and  one  the  type  of  luderwaldti. 

29.  Neoempheria  bifida  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  yellow-brown, 
attenuated  portion  of  latter  suffused;  prefrons,  postclypeus  and 
anteclypens  yellow,  the  latter  with  a few  scattered  setae  laterally 
which  are  as  long  as  apical  width  of  anteclypens ; antenna  with 
scape  and  pedicel  yellow,  basal  segment  of  flagellum  lighter  than 
apical  segments;  palpi  fuscous. 

Thorax:  anterior  and  posterior  pronotum,  postspiracular  plate 
and  paratergite  yellow;  mesonotum  with  dorsocentral  stripes  de- 
veloped only  posteriorly,  sublateral  stripes  poorly  defined;  acros- 
tichal  setae  narrowly  separated  by  bare  stripe  from  dorsocentrals ; 
scutellum  darker  above  with  short  fine  setae  dorsad  and  laterad  of 
scutellar  setae;  wing  3.5  mm.  (PL  2). 

Abdomen : TI  dark  dorsal  saddle ; TII  antero-dorsal  saddle  not 
quite  reaching  posterior  margin ; Till  antero-lateral  angle  light ; 
TIV  small  antero-dorsal  saddle ; TV  dark  with  minute  light  area 
at  lateral  anterior  angle ; TVI  dark,  somewhat  lighter  at  antero- 
lateral angle. 

Terminalia:  (figs.  20,  21)  ; tergal  portion  with  apical  process 
deeply  bifid,  outer  portion  tipped  with  short  stout  setae,  inner  por- 
tion bare ; lateral  surface  strongly  folded  ventrally,  bearing  long 
setae  laterally  mid-way  on  base,  a few  setae  scattered  distad  of  these 
on  dorsal  surface,  lateral  apical  margin  setose,  mesal  margin  with 
long  fine  setae ; median  apical  margin  of  base  appears  to  be  deeply 
notched  but  may  be  simply  torn  at  that  point;  inner  style  sub- 
cylindrical,  broader  at  base,  widening  and  bifid  apically,  a group 
of  long  stout  setae  just  above  base  laterally,  bases  of  setae  with  small 
flattened  processes  whose  size  is  apparently  determined  by  the  size 
of  the  seta ; inner  process  short,  flattened,  pointed  apically ; paramere 
broad,  scoop-shaped;  subaedeagal  rod  broadly  U-shaped;  >SIX 
apically  pointed,  bare. 

Holotype  : Argentina  : — Province  of  Salta,  Aguaray,  Feb. 
14-19,  1950  (P.  Goldbach).  (I.L.). 

Observations : This  species  is  closely  related  to  evanescens  and 
hdstneri.  The  new  species  is  easily  separated  from  those  two  species 
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and  all  other  species  in  the  genus  by  the  bifid  condition  of  both  the 
apical  process  of  the  tergal  portion  of  the  terminalia  and  that  of 
the  inner  style. 

30.  Neoempheria  separata  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  yellow-brown ; 
remainder  yellow ; antennae  missing ; palpi  fuscous. 

Thorax : anterior  and  posterior  pronotum,  postspiracular  plate 
and  paratergite  yellow ; mesonotum  with  pattern  poorly  developed, 
sublateral  stripes  present  and  only  a small  dark  posterior  portion 
of  fused  acrostichal  and  dorsocentral  stripes  remaining;  scutellum 
dark  above  with  short  fine  setae  dorsad  of  larger  setae ; Sc  bare ; 
wing  4 mm.  (PI.  2). 

Abdomen : TI  dark  dorsal  saddle ; TII  antero-dorsal  dark  sad- 
dle ; Till  light  antero-laterally ; TIV  yellowish  but  with  hint  of 
antero-dorsal  dark  spot ; TV  dark  with  postero-lateral  margin  par- 
tially light ; TVI  dark  with  postero-lateral  light  area ; TVII  yellow. 

Terminalia:  In  poor  condition  but  so  unusual  that  a recon- 
structed drawing  (figs.  22,  23)  gives  the  salient  features  which  in- 
clude : peculiar  flattened  and  lobed  shape  of  the  inner  style,  the 
distal  and  lateral  lobes  with  short  apical  peg-like  setae,  the  median 
lobes  elongate,  bare ; SIX  short  with  a small  medianly  projecting 
finger-like  process ; tergal  portion  with  pointed  subcylindrical  apical 
process  as  long  as  basal  portion ; outer  style  with  obliquely  truncate 
apex. 

Holotype : Costa  Riga:  — San  Mateo,  Higuito  (P.  Schild). 
(F.H.S.P.). 

Observations : This  species  is  most  closely  related  to  kdstneri 
and  evanescens  but  may  be  easily  separated  from  both  those  species 
by  the  form  of  the  inner  style.  Separata  has  SIX  like  that  of 
evanescens  but  differs  in  the  form  of  the  apical  tergal  process.  The 
tergal  process  of  separata  resembles  that  of  kdstneri  but  SIX  is 
quite  different,  the  latter  species  not  having  the  median  finger-like 
process. 

31.  Neoempheria  kdstneri  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42  : 121,  4 males ; txt.  fig.  8a  (male 
terminalia) — Brazil  (Santa  Catarina).  Holotype  for- 
merly paratype  of  Pleonazoneura  johannseni  Enderlein. 

All  specimens  agree  closely  with  the  original  description.  A 
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single  difference  noted  in  the  terminalia  is  that  the  base  of  the  apical 
process  of  the  terg;al  portion  is  a flattened  lobe,  not  a general  widen- 
ing of  the  basal  portion  as  indicated  by  Edwards’  drawing.  The 
Brazilian  specimen  has  a darker  head. 

Additional  records : Brazil  : — State  of  Sao  Panlo,  1 male, 
Cajiirn,  Feb.,  1947  (M.  Barretto)  ; Argentina  : — Province  of  Salta, 
1 male,  Tartagal,  Feb.  7-12,  1950  (R.  Goldbach),  Province  of  Tncu- 
inan,  1 male,  Aconquija,  Dec.  8-10,  1950  (R.  Goldbach). 

32.  N eoem pheria  suhclavata  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42  : 121,  2 males ; txt.  fig.  8b  (male 
terminalia) — Brazil  (Santa  Catarina). 

33.  Neoempheria  fallax  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  brownish ; pre- 
frons,  postclypeus  and  anteclypeus  yellow  to  brownish,  the  latter 
with  scattered  setae  like  those  on  penultimate  segment  of  palpus; 
antenna  with  scape  and  pedicel  yellowish,  basal  half  of  flagellum 
yellowish-brown  apical  half  brownish ; palpi  fuscous. 

Thorax:  anterior  and  posterior  pronotum,  postspiracular  plate 
and  paratergite  yellow ; mesonotum  with  acrostichal  and  sub- 
lateral developed,  dorsocentral  stripe  developed  only  posteriorly; 
acrostichal  setae  poorly  differentiated  from  dorsocentrals ; scutellnm 
dark  dorsally,  numerous  short  fine  setae  laterad,  dorsad  and  mesad 
of  scntellar  setae ; mesoepinieron  with  basal  posterior  margin  suf- 
fused or  not;  wing  3.5  mm.  (PL  2). 

Abdomen : TI  dark  dorsal  saddle ; TII  antero-dorsal  dark 
saddle ; Till  antero-lateral  corner  light ; TIV  antero-dorsal  dark 
saddle  ; TV  antero-lateral  light  area ; TVI  dorsal  dark  saddle  ; TVII 
postero-dorsal  dark  saddle ; TVIII  variable  in  number  of  marginal 
setae. 

Terminalia:  (figs.  24,  25)  ; tergal  portion  with  apical  process 
narrow  subyclindrical,  subequal  to  basal  portion,  setae  laterally 
from  wide  basal  lobe  of  apical  process  halfway  to  apex  and  scattered 
setulae  distad  of  these ; mesal  margin  of  base  with  scattered  setulae 
and  a group  of  large  setae  midway  on  lateral  margin  of  base ; base 
divided  medianly;  anal  segment  half  as  long  as  basal  portion, 
longer  than  in  other  species  of  group  except  suhclavata  and  I'dstneri; 
inner  style  elbowed  midway,  basal  half  flattened,  apical  half  sub- 
cylindrical,  subapically  swollen,  apically  nipple-like  and  setiferous ; 
inner  process  flattened,  pointed  and  reaching  elbow  of  inner  style, 
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pilose;  paramere  broad,  subovoid  scoop-shaped;  subaedeagal  rod 
narrowly  Y-shaped ; SIX  apically  truncate,  oblique  and  overlapping 
medially,  bare. 

Female ; like  male,  TVI  and  TVII  darker. 

Holotype:  Brazil:  — State  of  Sao  Paulo,  1 male,  Sao  Paulo, 
March  1,  1950  (E.I.  Coher).  (E.I.C.). 

Allotype:  Brazil : ^ — State  of  Sao  Paulo,  1 female,  Santo 
Amaro,  Feb.  26,  1950  (J.  Lane  and  E.I.  Coher).  in  copula 
with  paratopotype. 

Paratopotype : 1 male  with  same  data  as  holotype.  Head  miss- 
ing. 

Paratype  : Argentina  : — State  of  Jujuy,  1 male,  Palpala,  Jan. 
12-Feb.  15,  1949. 

Observations : This  species  is  very  closely  related  to  suibclavata 
and  differs  from  that  species  only  in  the  form  of  the  inner  style. 
Comparison  with  specimens  of  suhclavata  may  reveal  further 
differences.  The  pair  in  copula  were  taken  in  flight  during  the  day- 


34.  Neoempheria  subfallax  n.  sp. 

Male : Head  with  vertex  and  occiput  yellowish-brown ; postfrons 
yellowish  with  attenuated  portion  brown ; prefrons,  postclypeus  and 
ant ecly pens  yellowish,  the  latter  with  setae  laterally  like  those  on 
palpi ; antenna  wdth  scape,  pedicel  and  base  of  first  flagellar  segment 
yellowish,  remainder  of  flagellum  fuscous;  palpi  fuscous. 

Thorax:  anterior  and  posterior  pronotum,  postspiracular  plate 
and  paratergite  yellow ; mesonotum  with  acrostichal  and  sublateral 
stripes  developed  only  posteriorly,  acrostichal  setae  poorly  differen- 
tiated from  dorsocentrals ; scutellum  dark  above,  numerous  short 
fine  setae  laterad,  dorsad  and  mesad  of  scutellar  setae ; wing  5 mm. 
(PL  2)  ; much  of  legs  missings. 

Terminalia:  (fig.  26)  ; apparently  exactly  as  for  fallax  but  with 
the  inner  process  shaped  differently ; inner  process  nearly  reaching 
apex  of  inner  style. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Boracea,  Nov.,  1947 
(Rabello-Travassos  F.).  (F.H.S.P.). 

Observations:  This  species  is  closely  related  to  fallax.  The 
species  may  be  separated  by  the  form  of  the  inner  style  and  the 
relationship  of  the  inner  process  to  the  inner  style. 

34 


VOLUME  XXXVIII 


35.  N eoemplieria  ludei^waldti  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42 : 121,  1 male;  txt.  fig.  9a  (male 
terminalia)  ; PI.  II,  fig.  20  (wing)  — Brazil  (Santa  Cat- 
arina). Formerly  a cotype  of  Pleonazoneura  johannseni 
var.  evanescens  Enderlein. 

Additional  records : Brazil  ; — State  of  Sao  Paulo,  1 male, 
Cajurn,  Feb.,  1947  (M.  Barretto). 

36.  N eoemplieria  smarti  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42 : 123,  1 male  ; txt.  fig.  9c  (male 
terminalia) — British  Guiana. 

37.  Neoempheria  larifuga  n.  sp. 

Male : Head  with  vertex  and  occiput  yellow-brown ; postfrons 
brown ; prefrons,  postclypens  and  anteclypens  yellow,  latter  with 
lateral  setae  like  smaller  setae  on  ventral  scape  and  pedicel ; antenna 
with  scape  and  pedicel  yellow,  flagellinn  with  basal  fourth  to  half 
lighter  than  brown  apical  portion;  palpi  fnscons. 

Thorax:  anterior  and  posterior  pronotnm,  postspiracnlar  plate 
and  paratergite  yellow ; mesonotnm  with  dorsocentral  stripes  de- 
veloped only  posteriorly,  acrostichal  and  snblateral  stripes  well- 
developed  ; acrostichal  setae  poorly  differentiated  from  dorso- 
centrals;  (Peruvian  specimen  with  acrostichal  and  dorsocentral 
stripes  reduced,  represented  by  a median  posterior  spot)  ; scntellnm 
with  short  fine  setae  dorsad,  later  ad  and  mesacl  of  the  scntellar  setae  ; 
Sc  bare ; wing  4 mm.  (PI.  2) . 

Abdomen : TT  dark  dorsal  saddle ; TII  antero-dorsal  dark  saddle 
not  quite  reaching  posterior  margin ; Till  anterodateral  angles 
light ; TIV  small  antero-dorsal  dark  saddle  ; TV  dark ; TVI  variable, 
but  generally  darker  dorsally  than  laterally. 

Terminalia:  (figs.  27,  28);  tergal  portion  with  apical  process 
cylindrical,  compressed  snbapically,  apex  curved  and  flattened  with 
two  fine  setae ; setae  scattered  along  mesal  margin ; median  distal 
margin  of  base  with  a shallow  weakened  area ; outer  style  obliquely 
truncate ; inner  style  complex,  trifid,  base  large,  lateral  process 
with  irregular  rows  of  peg-like  setae  along  apical  margin,  a lateral 
seta  just  above  basal  portion ; middle  portion  subcylindrical,  slen- 
der, slightly  curved,  apex  even  with  that  of  outer  portion ; inner 
portion  a short,  somewhat  flattened  lobe ; inner  process  flattened, 
pointed  apex  reaching  to  level  of  lateral  setae  on  inner  style,  pilose  ; 
paraniere  snbovoid ; snbaedeagal  rod  broadly  U-shaped ; snbaedeagal 
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plate  with  median  posterior  subrectangular  sclerite ; SIX  short, 
broad  with  medially  projecting  finger-like  process. 

Female : like  the  male,  acrostichal  stripe  present ; TV  light 
antero-lateral  corners. 

Holotype  : Argentina  : — Province  of  Salta,  1 male,  Aguaray, 
Feb.  14-19,  1950  (R.  Goldbach).  (I.L.). 

Allotype : Peru  : — Cerro  Azul,  1 female,  Loreto,  April  30, 
1947  (Schunke).  Female  taken  in  copula  with  male  paratype 
— on  same  pin.  (E.I.C.). 

Par  at  op  0 types ; 9 with  same  data  as  holotype. 

Paratypes : Argentina  : — Province  of  Salta,  5 males,  Tartagal, 
Feb.  7-12,  1950  (R.  Goldbach);  Peru:  — 1 male  with  same 
data  as  allotype  — on  same  pin. 

Observations : This  species  is  intermediate  in  form  of  the  ter- 
minalia  between  luderwaldti  and  smarti.  The  tergal  portion  of  the 
terminalia  resembles  that  of  luderwaldti  and  the  sternal  portion 
resembles  that  of  smarti,  Edwards’  species  also  apparently  having 
the  peculiar  form  of  the  siibaedeagal  plate.  There  is  some  variation 
in  the  outer  process  of  the  inner  style,  i.e.  there  may  be  two  lateral 
setae  or  some  of  the  terminal  peg-like  setae  may  be  displaced  and 
take  on  a snblateral  position. 

38.  Neoempheria  enderlemi  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42  : 122,  2 males ; txt.  fig.  9b  (male 
terminalia) — Brazil  (Santa  Catarina).  Holotype  for- 
merly cotype  of  Pleonazoneura  johannseni  var.  evanescens 
Enderlein. 

Additional  records : Brazil  : — State  of  Sao  Paulo,  1 male, 
Cajnrii,  Feb.,  1947  (M.  Barretto)  ; Argentina  : — Province  of  Salta, 
1 male,  Tartagal,  Feb.  7-12,  1950  (R.  Goldbach). 

Observations : Although  there  are  some  differences  in  the  ter- 
minalia of  my  specimens  from  the  drawings  of  Edwards,  for  the 
present  I consider  that  we  had  the  same  species  before  us.  In  my 
specimens,  the  apex  of  M4  does  not  turn  up. 

39.  N eoem.pheria  philippsi  Shaw,  1951. 

1940.  Neoempheria  neivai  Shaw,  Rev.  Ent.  11:  808,  1 male; 
fig.  7 (male  terminalia)  — Costa  Rica  (Pedrogoso).  Pre- 
occupied. 

1951.  Shaw,  Psyche  58  : 148  — new  name. 
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I have  examined  the  holotype  of  this  species.  It  is  closely  re- 
lated to  the  following*  two  new  species. 

40.  Neoempheria  longiseta  n.  sp. 

Male : Head  with  vertex  and  occiput  yellowish-brown ; postfrons 
brown;  prefrons,  postclypeus  and  anteclypens  yellow,  latter  with 
a few  lateral  setae  like  those  on  palpi ; scape  and  pedicel  yellow,  basal 
third  to  half  of  flag*ellum  lighter  than  brown  apical  portion ; palpi 
fuscous. 

Thorax:  anterior  and  posterior  pronotnm,  postspiracnlar  plate 
and  paratergite  yellow ; apex  of  postspiracnlar  plate  suffused ; 
mesonotum  with  acrostichal  and  sublateral  stripes  developed, 
acrostichal  stripe  only  poorly  and  dorsocentral  stripe  only  posteri- 
orly if  at  all ; acrostichal  setae  well  or  poorly  differentiated  from 
dorsocentrals ; plenrotergite  not  suffused  basally ; scutellum  darker 
dorsomedianly  and  with  short  fine  setae  later  ad,  dorsad  and  mesad 
of  scutellar  setae;  Sc  with  apical  third  or  half  setiferous;  wing  4 
mm.  (PL  3). 

Abdomen:  TI  darker  dorsally;  TII  dorsal  dark  saddle  not  quite 
reaching  posterior  margin ; Till  antero-lateral  light  area ; TIV 
dark  antero-dorsal  saddle ; TV  dark  or  with  light  antero-lateral 
corner;  TVI  dark. 

Terminalia:  (figs.  29,  30);  tergal  portion  with  narrow  apical 
snbcylindrical  process  about  twice  as  long  as  basal  portion,  wide  at 
base  and  with  scattered  setnlae ; basal  portion  abruptly  widened 
mesally,  basad  of  apical  process  and  with  a few  scattered  setae ; 
lateral  margin  less  abruptly  widened  with  a few  long  setae  midway ; 
base  divided  at  median  apical  margin  in  an  inverted  1^-shaped  form  : 
outer  style  rounded  apically ; inner  style  apically  snbcylindrical, 
pointed,  medianly  greatly  flattened  and  elbowed,  a clump  of  setae 
distad  of  elbow  as  long  as  apical  portion  of  style,  setiferous  on 
flattened  portion  and  basad  of  elbow  with  a flattened  spur  with 
rounded  apex ; basal  portion  as  long  as  apical  portion,  snbcylindrical 
and  wider  than  apical  portion ; inner  process  flattened,  pointed  and 
reaching  to  apex  of  paramere  ; paraniere  disk-like,  broader  apically ; 
snbaedeagal  rod  Y-shaped;  snbaedeagal  plate  with  a distal  snb- 
trapezoidal  process  which  is  distally  emarginate  or  not ; SIX 
rounded  apically,  bare. 

Holotype:  Argentina:  — Province  of  Salta,  Agnaray,  Feb. 

14-19,  1950  (R.  Goldbach).  (I.L.). 

Paratopotype : 1 male  with  same  data. 

Paratype:  Argentina:  — Province  of  Salta,  1 male,  Tartagal, 

37 


ENTOMOLOGICA  AMERICANA 


Feb.  7-12,  1950  (R.  Goldbach)  ; 1 male,  Urnndel,  Feb.  25-31, 

1950  (R.  Goldbach);  Brazil:  — State  of  Sao  Paulo,  1 male, 

Cajuru,  Feb.,  1947  (M.  Barretto). 

Observations : This  species  is  closely  related  to  philippsi.  The 
new  species  may  be  told  from  Shaw’s  species  by  the  shape  of  the 
inner  style.  The  setae  on  the  inner  style  of  the  Brazilian  specimen 
are  more  nearly  equal  to  the  apical  portion  of  the  style  than  the 
setae  of  the  other  specimens.  Also,  the  Brazilian  specimen  has  the 
comb  between  the  spurs  on  the  miclleg  poorly  developed  and  the 
pleurotergite  is  not  suffused  basally. 

41.  Neoempheria  goiana  n.  sp. 

Male : The  description  of  this  species  is  exactly  like  that  of 
longiseta  except  for  the  following : apex  of  postspiracular  plate  not 
suffused ; mesonotum  with  poorly  developed  pattern,  acrostichal  and 
dorsocentral  stripes  appearing  as  a spot  posteriorly ; acrostichal 
setae  poorly  differentiated  from  dorsocentrals ; Sc  with  apical  third 
setose ; minor  differences  in  wing  pattern  4.5  mm.  (PI.  3)  ; TV  dark; 
terminalia  with  tergal  process  somewhat  finer;  inner  style  (fig.  31) 
not  so  broadened  at  elbow,  large  setae  about  one-half  as  long  as 
apical  portion  of  style  and  flattened  spur  more  deeply  cut ; sub- 
aedeagal  plate  (fig.  32)  with  median  portion  more  heavily  sclero- 
tized. 

Holotype  : Brazil  : ^ — State  of  Goiaz,  Corumba,  Nov.,  1945  (M. 

Barretto).  (F.H.S.P.). 

Observations : This  species  is  most  closely  related  to  longiseta 
and  is  differentiated  from  that  species  only  by  the  form  of  the  inner 
style  and  the  subaedeagal  plate. 

42.  N eoempheria  unispinosa  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42  : 123,  1 male  ; txt.  fig.  10a  (male 
terminalia) — Brazil  (Santa  Catarina). 


43.  N eoempheria  flavicornis  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42  : 123,  1 male  ; txt.  fig.  10b  (male 
terminalia) — Brazil  (Santa  Catarina). 


44.  Neoempheria  rostrafa  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42  : 124,  1 male  ; txt.  fig.  10c  (male 
terminalia) — Brazil  (Santa  Catarina). 
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45.  Neoempheria  pilosa  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42:  124,  2 males;  txt.  fig.  lOd 
(male  terminalia)  — Brazil  (Santa  Catarina). 

LINDNERI  Group 

Two  ocellar  bristles  long,  reaching  forward  to  base  of  antennae ; 
antenna  with  first  flagellar  segment  shorter  than  scape  plus  pedicel, 
apical  dorsal  seta  of  pedicel  longer  than  first  flagellar  segment. 
Pleura  yellow,  with  or  without  a small  dark  spot  anterior  to  wing 
base ; postnotinn  with  transverse  V-shaped  stripe  removed  from  base 
and  which  extends  onto  and  suffuses  base  of  pleurotergite.  Wing 
Avith  Sc-2  ending  at  or  slightly  before  base  of  Rg,  Sc  setose  along 
apical  half ; cell  R3  twice  as  long  as  wide,  subequal  to  or  longer 
than  Mi  + 2 ; Mi,  M4,  Cu  and  Cui  completely  setose  or  bare  near  base, 
M2  bare ; posterior  fork  basad  of  fR ; a narrow  dark  band  from 
below  R4  + 5 through  fMi  + 2,  basal  cell  hyaline  or  suffused,  costal  cell 
hyaline  except  at  extreme  tip  ; apex  infuscated.  Eighth  tergite 
subtrapezoidal,  the  posterior  margin  convex  with  a median  sparsely 
setose  portion ; anterior  margin  emarginate.  Eighth  sternite  sub- 
triangular,  posterior  margin  truncate,  setose ; anterior  margin  con- 
cave ; lateral  margins  slightly  narroAved  before  posterior  margin. 
Terminalia  with  outer  style  subcylindrical,  ‘^porose”  area  sub- 
apical;  subaedeagal  rod  Y-shaped;  tergal  portion  Avith  patch  of 
setulae  basad  of  large  lateral  setae ; anal  segment  short. 

This  is  a iicav  group.  Lindneri  has  been  taken  from  EdAvards’ 
Group  P,  the  remainder  of  the  group  consisting  of  ncAV  species  and 
cmcta  Shaw. 

46.  N.  lindneri  Edwards,  1940.  47.  N.  cincta  ShaAA^  1940.  48. 

N.  levir  n.  sp.  49.  N.  sublevir  n.  sp. 

46.  Neoempheria  lindneri  Edwards,  1940. 

1940.  Edwards,  NoAut.  Zool.  42  : 125,  1 male  ; txt.  fig.  11a  (male 
terminalia);  PI.  I,  fig.  6 (AAung) — Brazil  (Santa  Cata- 
rina). 

47.  N eoempheria  cincta  Shaw,  1940. 

1940.  Shaw,  Rev.  Ent.  11 : 806,  1 male  ; fig.  5 (male  terminalia  ) 
— Costa  Rica  (Valley  of  the  General,  2925')- 
I have  seen  the  holotype  of  this  species.  Wing  (PI.  3). 

48.  Neoempheria  levir  n.  sp. 

Male:  Head  with  vertex,  occiput  and  postfrons  yelloAv-broAvu, 
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attenuated  portion  of  postfrons  brown ; prefrons,  postclypeus  and 
anteclypens  yellow,  latter  with  a few  setae  laterally  which  are  some- 
what longer  than  those  on  palpi ; antenna  with  scape,  pedicel  and 
first  two  antennal  segments  yellowish,  remainder  brownish;  palpi 
fuscous. 

Thorax : pleura  yellowish ; mesonotum  with  pattern  well-devel- 
oped, dorsocentral  stripe  fading  anteriorly ; setae  poorly  differen- 
tiated; scutellum  brown  mesally,  short  fine  setae  laterad,  dorsad 
and  mesad  of  scutellar  setae;  wing  3.5  mm.  (PI.  3). 

Abdomen : TI  dark  dorsal  saddle  ; TII  dark  antero-dorsal  saddle  ; 
Till  antero-lateral  angle  light ; TIV  small  median  antero-dorsal 
saddle ; TV  and  TVI  dark ; TVII  light. 

Terminalia:  (figs.  33,  34)  ; tergal  portion  with  a narrow  some- 
what flattened  apical  process  which  is  about  twice  as  long  as  basal 
portion,  setuliferous ; basal  portion  with  long  setae  midway  at 
lateral  margin ; setulae  along  mesal  margin ; swollen  and  flattened 
inner  process  apically  with  elbow  about  one-third  distance  from 
base,  a spur  on  outer  angle,  three  peg-like  setae  apically  and  two 
long  setae  midway  on  distal  portion ; scattered  setulae ; inner  proc- 
ess flattened,  pointed  and  reaching  to  bend  of  inner  style,  pilose ; 
paramere  subovoid ; SIX  rounded  apically,  bare. 

Holotype : Peru  : — Cerro  Azul,  Loreto,  April  22,  1947 
(Schunke).  (E.I.C.). 

Observations : This  species  is  closely  related  to  lindneri  and  may 
be  told  from  that  species  only  by  the  shape  of  the  inner  style  which 
has  a strong  elbow  with  a spur  on  the  median  angle.  It  would 
appear  that  the  apical  setae  are  shorter  than  those  in  lindneri  but 
I cannot  be  sure  of  this  since  I have  not  seen  lindneri. 

49.  Neoempheria  sublevir  n.  sp. 

Male : The  description  of  this  species  is  exactly  like  that  of  levir 
except  for  the  following : only  first  flagellar  segment  yellowish ; 
anepisternite  not  suffused ; dorsocentral  stripe  of  mesonotum  not 
developed ; postnotal  band  not  reaching  lateral  margin  and  no 
suffusing  basally  on  pleurotergite  ; Sc  with  apical  third  setose  ; wing 
3 mm.  (PL  3)  ; TIV  suggestion  of  a small  antero-dorsal  saddle; 
TVI  antero-dorsal  saddle  reaching  nearly  to  posterior  margin. 

Terminalia:  (figs.  35,  36)  ; inner  style  with  apical  setae  as  long 
as  greatest  width  of  apical  swollen  portion,  long  setae  nearly  as 
long  as  swollen  portion,  outer  angle  of  elbow  deeply  emarginate 
forming  spur. 
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Holotype : Panama  : — Canal  Zone,  Summit,  Nov.,  1946 

(N.L.H.  Kranss).  (U.S.N.M.). 

Observations : This  species  is  closely  related  to  levir.  They  may 
be  separated  with  certainty  only  by  characters  of  the  terminalia, 
particularly  the  shape  of  the  inner  style.  Knowledge  of  the  group 
appears  to  indicate  that  the  coloration  characteristics  of  the  thorax 
will  prove  to  be  sufficient  for  separation  from  levir  and  lindneri. 
The  elbowed  shape  of  the  inner  style  and  the  spur  at  the  elbow  are 
the  characters  which  separate  this  species  from  lindneri. 

PORTOPvICENSIS  Group 

Ocellar  bristles  long,  reaching  forward  to  base  of  antennae ; 
first  flagellar  segment  shorter  than  scape  plus  pedicel,  apical  dorsal 
seta  of  pedicel  longer  than  first  flagellar  segment.  Pleura  with 
dark  oblique  stripe  from  wing  base  to  base  of  fore  coxa ; postnotum 
with  transverse,  subdorsal,  broadly  V-shaped  stripe  which  extends 
onto  and  suffuses  base  of  pleurotergite  and  basal  posterior  margin 
of  mesoepimeron.  Wing  with  Scs  ending  at  or  just  beyond  base  of 
Rs,  Sc  setose  apically;  cell  R3  twice  as  long  as  wide,  longer  than 
Mi  + o;  Ml,  M4,  Cu  and  Cui  setose,  Ms  bare;  posterior  fork  basad  of 
fR;  mostly  hyaline  below  R4  + 5,  a narrow  dark  band  from  below 
fRs  through  fMi  + s along  Ms,  basal  cell  hyaline,  costal  cell  hyaline; 
apex  infuscated.  Eighth  tergite  subtrapezoidal,  the  posterior  mar- 
gin convex  with  a median  sparsely  setose  portion ; anterior  margin 
emarginate.  Eighth  sternite  subtriangular,  posterior  margin 
truncate,  setose ; anterior  margin  concave ; lateral  margins  slightly 
narrowed  before  posterior  margin.  Terminalia  with  outer  style 
subeylindrical,  ‘‘porose”  area  subapical;  subaedeagal  plate  with 
emarginate  posterior  margin;  subaedeagal  rod  Y-shaped;  tergal 
portion  with  patch  of  setulae  basad  of  large  lateral  setae ; anal  seg- 
ment long. 

This  is  a new  group. 

50.  Neoempheria  portoricensis  n.  sp. 

Male : Head  with  vertex  and  occiput  brownish ; postfrons  fus- 
cous ; prefrons,  postclypeus  and  anteclypeus  yellowish  or  brownish, 
latter  with  lateral  setae  like  those  apically  on  palpus ; scape,  pedicel 
and  base  of  first  flagellar  segment  yellowish  or  browmish  yellow, 
flagellum  brownish;  palpus  fuscous. 

Thorax:  anterior  and  posterior  pronotum,  postspiracular  plate 
and  paratergite  yellowish;  apex  of  postspiracular  plate  suffused; 
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mesonotmn  with  pattern  well-developed  (paratype  damaged)  ; 
scntellnm  with  short  fine  setae  dorsad  and  laterad  of  scntellar 
setae;  wing  3.5  mm.  (PL  3). 

Abdomen : TI  dark  dorsally ; TII  antero-dorsal  dark  saddle ; 
Till,  TV  and  TVI  with  antero-lateral  light  area ; TIY  dark  medi- 
anly;  TVII  dark. 

Terminalia:  (figs.  37,  38);  tergal  portion  with  apical  process 
narrow,  snbcylindrical,  about  twice  as  long  as  basal  portion,  bent 
apically  and  somewhat  thickened  at  bend,  setnliferons ; basal  por- 
tion gently  widened  with  several  long  setae  midway  at  lateral 
margin,  median  posterior  margin  divided  widely;  inner  style  el- 
bowed medianly,  a rounded,  apically  flattened  lobe  distad  of  elbow 
and  snbcylindrical  beyond  lobe,  three  apical  peg-like  setae,  several 
below  these  and  six  on  lobe ; base  stout  and  snbcylindrical ; inner 
process  flattened,  pointed,  not  reaching  apex  of  paraniere  ; paraniere 
large,  snbrectangnlar,  swollen  ventrally;  SIX  rounded  apically, 
bare. 

Female : Unknown. 

Holotype : Puerto  Kico  : — Mayagnez,  Nov.  17,  1950. 

(U.S.N.M.). 

Paratopotype : 1 male.  May  12,  1936  (G.S.  Tnlloch). 

Observations:  This  species  is  most  closely  related  to  cincta,  how- 
ever, it  is  easily  distinguished  from  that  species  on  the  basis  of  wing 
pattern  and  the  form  of  the  terminalia.  The  paratype  specimen  is 
in  rather  poor  condition.  The  holotype  collected  ‘^at  bait  on  Mango 
tree”. 


JOHANNSENI  Group 

Ocellar  bristles  reaching  beyond  prominence ; antenna  with 
first  flagellar  segment  snbequal  to  scape  pins  pedicel,  apical  dorsal 
seta  of  pedicel  barely  longer  than  first  flagellar  segment.  Pleura 
yellowish ; postnotnm  with  dorsal  transverse  stripe  which  extends 
onto  and  suffuses  base  of  plenrotergite.  AVing  with  Sco  ending  at 
base  of  Rg,  Sc  setose  apically ; cell  Rg  twice  as  long  as  wide,  slightly 
longer  than  M1  + 2;  Mi,  M4,  Cn,  and  Ciii  setose,  M2  bare;  posterior 
fork  basad  of  f R ; a narrow  dark  band  from  below  R4  + 5 through 
fMi  + 2,  basal  cell  hyaline,  costal  cell  hyaline  except  at  extreme  tip; 
apex  infnscated.  Eighth  tergite  snbtrapezoidal,  posterior  margin 
setose ; anterior  margin  emarginate.  Eighth  sternite  snbtriangnlar, 
posterior  margin  truncate,  setose ; anterior  margin  concave ; lateral 
margins  narrowed  well  before  posterior  margin  or  not.  Terminalia 
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with  outer  style  subcylindrical  (specimens  not  seen  to  validate 
this  character)  ; anal  segment  short. 

This  is  a new  group.  It  includes  two  of  the  species  Edwards 
placed  in  his  Group  F. 

51.  N.  johannseni  (Enderl.),  1911.  52.  N.  shannoni  Edwards, 

1940. 

51.  N eoempheria  johannseni  (Enderlein),  1911. 

1911.  Fleonazo7ieu7‘a  joJuinnseni  Enderlein,  Stettin.  Ent.  .Zeit. 
72:  156,  2 males,  1 female  — Brazil  (Santa  Catarina). 
Type  of  Pleo7iazonenra. 

1940.  Edwards,  Novit.  Zool.  42:  126;  txt.  tig.  11b  (male  ter- 
minalia) — new  combination.  Lectotype  designated. 

52.  N eoempJieina  shan7ioni  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42:  125,  1 male,  1 female;  txt. 
tig.  11c  (male  terminalia)  ; PI.  I,  tig.  3 (wing)  ■ — Brazil 
(Santa  Catarina). 

COSTALIMAI  Group 

Ocellar  bristles  reaching  beyond  prominence ; antenna  with  first 
fiagellar  segment  subequal  to  scape  plus  pedicel,  apical  dorsal  seta 
of  pedicel  barely  longer  than  first  flagellar  segment.  Pleura  yel- 
lowish; postnotum  with  dorsal  transverse  stripe  wliich  extends 
onto  and  suffuses  base  of  pleurotergite.  Wing  with  Scs  ending  just 
before,  at  or  just  beyond  base  of  Rg ; Sc  apically  or  with  apical  half 
setose ; cell  Rs  not  twice  as  long  as  wide,  little  more  than  half  as 
long  as  Mi  + o;  Mi,  Mi,  Cu  and  Cui  completely  setose  or  bare  near 
base,  M2  bare ; posterior  fork  basad  of  fR ; a narrow  dark  band 
from  below  R4  + 5 through  fMi  + 2,  most  of  base  of  cell  Mi  dark,  basal 
cell  hyaline,  costal  cell  hyaline ; apex  suffused.  Eighth  tergite 
subtrapezoidal,  posterior  margin  setose ; anterior  margin  emargi- 
nate.  Eighth  sternite  subtriangular  and  truncate  or  subrectangu- 
lar ; posterior  margin  setose  or  lateral  corners  setose  or  no  setae ; 
anterior  margin  concave.  Terminalia  with  outer  style  narrow, 
subcylindrical,  ‘‘porose”  area  at  apex;  subaedeagal  rod  small, 
U-shaped ; tergal  portion  without  basal  patch  of  setulae ; anal  seg- 
ment short. 

This  is  a new  group.  It  includes  one  of  Edwards’  species  from 
Group  F and  three  new  species. 

53.  X.  cosfalimai  Edwards,  1940.  54.  X.  dziedzickii  n.  sp.  55 

X.  comes  n.  sp.  56.  X.  socia  n.  sp. 
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53.  X eoempheria  costalimai  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42 : 126,  3 males,  txt.  fig.  12a 
(male  terminalia)  ; PL  II,  fig.  23  (wing)  — Brazil  (Santa 
Catarina) . 

54.  Neoempheria  dziedzickii  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  yellow-brown, 
somewhat  lighter  in  front  of  ocellar  prominence ; prefrons,  post- 
elypens  and  anteclypens  yellowish,  latter  wider  than  long  with 
scattered  setae  snbeqnal  to  length;  antenna  with  scape,  pedicel 
and  base  of  first  flagellar  segment  yellowish,  remainder  brown ; 
palpi  fnscous. 

Thorax : plenra  yellow,  no  dark  marking  on  anepisternite, 
plenrotergite  with  basal  suffused  portion ; mesonotum  with  pattern 
Aveakly  developed,  acrostichal  stripe  fading  anteriorly,  setae  poorly 
differentiated;  scutellum  suffused,  two  short  fine  setae  laterad  of 
and  two  longer  fine  setae  meso-dorsad  of  seutellar  setae ; postnotum 
entirely  suffused;  comb  on  midleg  short;  wing  4 mm.  (PL  3). 

Abdomen : TI  dark ; TII  antero-lateral  corner  light ; Till  dark 
with  small  light  antero-lateral  angle ; TIV  small  antero-dorsal 
saddle ; TV  and  TVI  dark ; TVII  light. 

Terminalia:  (figs.  39,  40)  ; tergal  portion  twisted  apically  with 
subapical  peg-like  setae,  a transverse  ridge  below  this  with  longer 
heavy  setae  and  some  finer  ones,  a mesad  projecting  lobe  below 
this  and  narrower  below  lobe ; most  of  setae  placed  below  narrow 
portion  and  above  long  setae  which  are  laterally  situated  at  widest 
part  of  base ; widely  connected  medianly ; inner  style  ensiform, 
bare ; inner  process  subovate,  pilose ; paramere  with  median  sub- 
deltoid-shaped sclerite,  remainder  flattened,  curved  and  apically 
pointed ; SIX  forceps-like,  bare. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Boracea,  Sept.,  1947 

(J.  Lane).  (F.H.S.P.). 

Observations : This  species  is  most  closely  related  to  costalimai 
from  which  it  may  be  distinguished  by  the  setation  of  the  tergal 
portion  of  the  terminalia,  the  shape  of  the  paramere  and  the  form 
of  the  sclerite  at  the  base  of  the  paramere. 

55.  Neoempheria  comes  n.  sp. 

Male:  A single  specimen  agreeing  with  clzieclzickii  in  most  re- 
spects but  in  poor  condition  so  that  setation  and  pattern  of  meso- 
notuni  are  obscured ; seutellar  setae  missing ; postnotum  dark 
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dorsally ; Sc  with  distal  half  setose ; cell  R3  completely  dark ; wing 
3 mm.  (PI.  4). 

Abdomen : TI  darker  posteriorly  and  anteriorly ; TII  mottled ; 
Till  dark;  TIV  like  TII  with  light  posterior  band;  TV  and  TVI 
dark ; TVII  light. 

Terminalia;  (figs.  41,  42)  ; tergal  portion  like  that  of  dziedzickii 
bnt  with  base  strongly  folded  ventrally  and  snbapical  row  of  strong 
setae  longitudinal  rather  than  transverse ; anal  segment  long ; inner 
style  snbcylindrical  with  a mesal  flattened  basal  lobe,  somewhat 
forceps-like,  bare ; inner  process  flattened,  pointed,  pilose  ; paramere 
with  median  snbdeltoid-shaped  sclerite,  remainder  snbovate,  pointed 
apically;  SIX  forceps-like,  pointed  apex  not  strongly  bent  medi- 
anly. 

Holotype : Costa  Rica:  — San  Mateo,  Hignito  (P.  Schild). 
(F.H.S.P.). 

Observations:  This  species  is  closely  related  to  dziedzickii  and 
may  be  separated  from  that  species  by  the  form  of  the  terminalia 
and  the  pattern  of  the  wing.  The  paramere,  inner  style  and  inner 
process  are  the  most  distinctive  portions  of  the  terminalia  for 
separating  the  two  species. 

56.  Neoempheria  socia  n.  sp. 

Male : A single  specimen  agreeing  with  dziedzickii  in  most  re- 
spects bnt  with  the  following  differences : setae  on  anteclypens 
shorter ; basal  antennal  segments  lighter  than  distal  portion ; pleura 
reddish-yellow ; acrostichal  stripe  only  developed  anteriorly ; dorso- 
central  stripes  developed  as  a V-shaped  mark  posteriorly;  snb- 
lateral  stripe  developed  only  posteriorly ; acrostichal  setae  separated 
narrowly  from  dorsocentrals  which  are  more  widely  separated 
from  snblaterals;  scutellnm  with  some  small  setae  mid-dorsally ; 
postnotnm  lighter  than  pleura;  combs  on  mid  and  hind  tibiae 
sparse;  Sc  irregularly  setose;  wing  3.5  mm.  (PL  4);  TI  dorsal 
saddle ; TII  antero-dorsal  saddle ; remainder  dark,  mottled. 

Terminalia:  (figs.  43,  44)  ; agreeing  in  most  respects  with  that 
of  comes  but  tergal  portion  with  an  apical  nipple ; slight  difference 
in  median  basal  sclerite  of  paramere ; apex  of  style  relatively 
broader. 

Holotype:  Brazil:  — State  of  Goiaz,  Corumba,  Nov.,  1945  (M. 

Barretto).  (F.H.S.P.). 

Observations:  This  species  is  closely  related  to  comes  and 
dziedzickii  with  the  most  distinguishing  characteristic  being  the 
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apex  of  the  tergal  portion  of  the  terminalia  which  has  an  apical 
nipple. 

BIFLAGELLATA  Group 

Ocellar  bristles  reaching  beyond  prominence ; antenna  with 
first  flagellar  segment  snbeqnal  to  scape  pins  pedicel.  Pleura  yel- 
low; postnotinn  with  transverse  V-shaped  stripe  removed  from 
base,  base  of  plenrotergite  sntfnsed  by  lateral  extension  of  postnotal 
stripe.  AA^ing  with  Sco  ending  just  before,  at  or  just  beyond  base 
of  Rs ; Sc  setose  apically  or  bare ; cell  R3  not  twice  as  long  as  wide, 
about  two-thirds  as  long  as  Mi + 2;  Mi,  Afi,  Cn  and  Ciii  setose,  M2 
bare ; posterior  fork  basad  of  fR ; a narrow  dark  band  from  below 
Ri  + 5 throngh  fAfi  + 2,  no  light  area  in  fork,  basal  cell  hyaline,  costal 
cell  with  tip  snlfnsed ; apex  sntfnsed.  Eighth  tergite  snbtrapezoi- 
dal,  posterior  margin  setose ; anterior  margin  emarginate.  Eighth 
sternite  snbtriangnlar,  apex  ronnded,  setose,  slightly  narrowed  snb- 
apically,  anterior  margin  concave.  Terminalia  with  outer  style 
snbcylindrical,  ''porose”  area  snbapical ; snbaedeagal  rod  U-shaped, 
base  very  wide ; snbaedeagal  plate  absent ; tergal  portion  without 
basal  patch  of  setnlae ; anal  segment  short. 

This  is  a new  group  and  contains  one  species  formerly  in  Ed- 
wards’ Group  F. 

57.  Neoemplieria  hiflagellata  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42  : 127,  1 male  ; txt.  fig.  12b  (male 
terminalia)  ; PL  II,  fig.  24  (wing)  — Brazil  (Santa  Cat- 
arina) . 

Aly  specimen  differs  from  the  original  description  in  the  follow- 
ing ways : head  darker ; scape,  pedicel  and  base  of  first  flagellar 
segment  of  antenna  light ; dorsocentral  stripe  weakly  indicated ; 
postnotal  stripe  removed  from  base ; comb  on  midleg  poorly  de- 
veloped between  spurs;  terminalia  with  inner  style  compressed, 
broad  with  a double  row  of  apical  setae.  I believe  that  Edwards 
has  shown  this  process  from  a dorsal  view. 

Additional  record : Brazil  : — State  of  Sao  Panlo,  1 male, 
Jaragna,  Feb.,  1951  (J.  Lane). 

JUGALIS  Group 

Two  ocellar  bristles  long,  reaching  forward  to  base  of  antennae ; 
first  antennal  segment  snbeqnal  to  scape  pins  pedicel.  Pleura  yel- 
lowish ; postnotinn  with  faint  dorsal  transverse  stripe  which  ex- 
tends onto  and  suffuses  base  of  plenrotergite.  AVing  with  Sc2  end- 
ing before  base  of  R^ ; Sc  bare ; cell  R3  twice  as  long  as  wide,  not 
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quite  as  long  as  Mi  + o;  Mi,  M4,  Cu  and  Cui  setose,  Mi  and  M4  with 
extensive  bare  area  basally,  M2  bare ; posterior  fork  basad  of  fR ; 
a narrow  dark  band  from  below  basal  half  of  R4  + 5 through  f‘Mi+2, 
basal  cell  hyaline,  costal  cell  slightly  suffused ; apex  suffused. 
Eighth  tergite  snbtrapezoidal,  posterior  margin  setose ; anterior 
margin  emarginate.  Eigiith  sternite  snbtriangnlar,  apex  rounded, 
setose,  slightly  narrowed  snbapically ; anterior  margin  concave. 
Terminalia  with  outer  style  snbcylindrical,  ‘^porose”  area  sub- 
apical;  subaedeagal  rod  Y-shaped;  subaedeagal  plate  narrow,  band- 
shaped ; tergal  portion  without  basal  patch  of  setulae ; anal  segment 
long. 

This  is  a new  group. 

58.  Neoempheria  jugalis  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  yellow-brown, 
attenuated  portion  of  postfrons  brown ; prefrons,  postclypeus  and 
anteclypeus  yellow-brown,  latter  wider  than  long  with  scattered 
setae  like  those  on  palpi ; antenna  with  scape,  pedicel  and  first 
flagellar  segment  light,  remainder  brown,  apical  dorsal  seta  of 
pedicel  as  long  as  first  flagellar  segment ; palpus  fuscous. 

Thorax : pleura  yellow,  aiiepisternite  suffused  basally ; meso- 
notum  with  dorsoceiitral  stripe  poorly  developed,  acrostichal  setae 
narrowly  separated  from  dorsocentrals  which  are  more  widely  sep- 
arated from  sublaterals ; scutellum  with  short  fine  setae  dorsad  and 
later  ad  of  scutellar  setae ; postnotum  suffused ; comb  on  midleg 
sparse  between  spurs;  wing  3 mm.  (PI.  4). 

Abdomen:  TI  small  light  lateral  area;  TII  dark  dorsal  saddle 
not  quite  reaching  posterior  margin ; Till  light  antero-lateral 
angle ; TIV  dorsal  saddle  reaching  two-thirds  distance  to  posterior 
margin ; TV  and  TVI  dark ; TVII  somewhat  lighter  than  V and  VI. 

Terminalia:  (figs.  45,  46)  ; tergal  portion  with  apical  style  sub- 
cylindrical,  pointed,  curved  mesally  and  setuliferous,  about  one-half 
as  long  as  basal  portion;  basal  portion  widely  connected  mediaidy 
with  two  long  setae  at  widest  point  with  scattered  setulae  distad 
of  these;  outer  style  subcyliiidrical,  apically  constricted;  inner 
style  bifid,  one  portion  flattened  with  apical  peg-like  setae,  second 
portion  subovate,  flattened,  bare ; inner  process  flattened,  pointed, 
pilose ; paramere  subovate ; SIX  apically  emarginate. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Morumbi,  Nov.  1, 
1949  (I.  Ortiz).  (E.I.C.). 

Observations : This  species  superficially  resembles  sliannoni 
from  which  it  is  easily  told  by  the  form  of  the  terminalia. 
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FACBTA  Group 

Ocellar  bristles  reaching  beyond  prominence ; antenna  with 
first  flagellar  segment  shorter  than  scape  pins  pedicel,  apical  dorsal 
seta  of  pedicel  slightly  longer  than  first  flagellar  segment.  Pleura 
yellow;  postnotnm  with  dorsal  transverse  V-shaped  stripe  which 
extends  onto  and  snffnses  base  of  plenrotergite  and  posterior  mar- 
gin of  mesoepimeron.  Wing  with  Scs  ending  at  base  of  Pg ; Sc 
setose  apically;  cell  R3  twice  as  long  as  wide,  siibecpial  to  M1  + 2; 
Ml,  Ml,  Cii  and  Cui  setose.  Mi  and  Mi  with  extensive  bare  area 
basally,  M2  bare ; posterior  fork  basad  of  fR ; a narrow  dark  band 
from  below  R1  + 5 to  fMi  + 2,  basal  cell  hyaline,  costal  cell  suffused 
apically;  apex  suffused.  Eighth  tergite  subtrapezoidal,  posterior 
margin  setose,  anterior  margin  emarginate.  Eighth  sternite  sub- 
triangular,  truncate,  posterior  margin  setose,  anterior  margin  con- 
cave. Terminalia  with  outer  style  subspatulate,  apically  com- 
pressed, ‘‘porose”  area  subapical;  subaedeagal  rod  Y-shaped;  sub- 
aedeagal  plate  absent ; tergal  portion  without  basal  patch  of  setulae  ; 
anal  segment  long,  about  one-half  as  long  as  tergal  portion. 

This  is  a new  group. 

59.  Neoempheria  faceta  11.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  yellow-brown ; 
prefrons,  postclypeus  and  anteclypeus  yellow,  latter  with  scattered 
setae,  like  those  on  palpi ; antenna  with  scape,  pedicel  and  first  two 
flagellar  segments  yellow,  rest  brown ; palpi  fuscous. 

Thorax:  pleura  yellow  except  where  postnotal  band  suffuses 
pleurotergite  and  mesoepimeron ; mesonotal  pattern  strongly  de- 
veloped, acrostichal  setae  narrowly  separated  from  dorsocentrals 
which  are  well  separated  from  sublaterals ; scutellum  suffused 
dorsally,  short  fine  setae  dorsad  and  laterad  of  scutellar  setae ; wing 
4 mm.  (PL  4). 

Abdomen:  TI  postero-dorsal  saddle;  TII  dorsal  median  saddle 
not  quite  reaching  posterior  margin;  Till  antero-lateral  angles 
yellow ; TIV  small  antero-dorsal  saddle ; TV  and  TVI  dark ; TVII 
yellow. 

Terminalia:  (figs.  47,  48,  49)  ; tergal  portion  flattened,  wide 
with  a small  setiferous  apical  style  from  median  surface  and  short 
stout  setae  along  apical  margin ; largest  setae  along  lateral  margin 
just  above  base  and  setiferous  distad  of  these;  narrowly  joined 
mesally;  inner  style  peculiarly  shaped  (fig.  49);  inner  process 
flattened,  pointed,  reaching  to  peg-like  setae  on  inner  style,  pilose ; 
paramere  subovate ; SIX  with  a lateral  apical  point. 
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Ilolotype  : Argentina  : — Province  of  Salta,  Aguaray,  Feb„ 
14-19,  1950  (R.  Goldbach).  (I.L.). 

Observations : This  species  superficially  resembles  shannoni  but 
is  easily  separated  from  that  species  on  the  basis  of  the  form  of  the 
terminal ia.  No  species  known  to  me  has  terminalia  that  approxi- 
mate the  type  occuring  in  faceta. 

COSTARICENSIS  Group 

Two  ocellar  bristles  long,  reaching  forward  to  base  of  antennae ; 
antenna  with  first  flagellar  segment  shorter  than  scape  pins  pedicel, 
apical  dorsal  seta  of  pedicel  longer  than  first  flagellar  segment. 
Pleura  yellowish ; postnotiim  with  dorsal  stripe  poorly  developed, 
not  extending  laterally.  Wing  with  Sc2  ending  at  base  of  Rg,  Sc 
setose  apically;  cell  R3  more  than  twice  as  long  as  wide,  slightly 
longer  than  M1  + 2;  Mi,  M4,  Cii  and  Cui  setose,  M2  bare;  posterior 
fork  basad  of  fR ; hyaline  area  below  R4  + 5,  dark  narrow  bands  from 
r-m  and  fRg  unite  and  pass  through  fMi  + 2,  basal  cell  hyaline, 
costal  cell  hyaline ; apex  suffused.  Eighth  tergite  subtrapezoidal, 
posterior  margin  setose,  anterior  margin  emarginate.  Eighth  ster- 
nite  subtriangular,  posterior  margin  rounded,  apically  setose,  an- 
terior margin  concave.  Terminalia  with  outer  style  subcylindrical, 
apically  compressed,  ^ ‘ porose  ’ ’ area  subapical ; subaedeagal  rod 
Y-shaped;  tergal  portion  with  a basal  patch  of  setnlae;  anal  seg- 
ment short. 

This  is  a new  group. 

60.  Neoempheria  costaricensis  11.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  yellow-brown, 
attenuated  portion  of  latter  brownish;  prefrons,  postclypeus  and 
anteclypeus  yellow,  latter  with  a few  short  stout  setae ; antenna 
with  scape,  pedicel  and  a variable  portion  of  the  flagellum  yellow, 
at  least  dark  apically;  palpi  fuscous. 

Thorax:  pleura  yellow;  mesonotum  with  dorsocentral  stripe 
poorly  developed,  setae  poorly  differentiated ; scutellum  with 
scattered  short  fine  setae ; comb  between  spurs  of  midtibia  poorly 
developed;  Sc  setose  on  apical  third;  wing  4 mm.  (PL  4). 

Abdomen : TI  dark  dorsal  saddle ; TII  antero-dorsal  saddle ; 
Till  dark  posteriorly ; TIV  small  antero-dorsal  saddle ; TV  and 
TVI  dark ; TVII  lighter  than  TV  and  TVI. 

Terminalia:  (figs.  50,  51);  tergal  portion  with  apical  process 
bifid,  one  arm  longer  than  other,  setulose ; basal  portion  broadly 
widened,  large  setae  midway  on  lateral  margin,  (outer  style  sub- 
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cylindrical,  apically  compressed,  slightly  widened  basally)  ; inner 
style  apically  flattened  and  expanded,  a shoe-like  apical  style  and 
a fine  mesal  spur  basad  of  expanded  portion,  a clump  of  short  fine 
setae  at  lateral  apex;  inner  process  short,  flattened  and  pointed, 
pilose ; paramere  subtriangular,  widened  dorsally ; subaedeagal 
plate  with  a distal  subtrapezoidal  process ; SIX  elongate,  apically 
rounded. 

Holotype : Costa  Rica:  — San  Mateo,  Higuito  (P.  Schild). 
(P.H.S.P.). 

Paratopotype : same  data. 

Observations : This  species  resembles,  except  for  pleural  mark- 
ings, suhclavata.  It  is  distinguishable  from  that  species  by  the  form 
of  the  terminalia,  the  bifid  tergal  style  alone  being  enough  to 
separate  the  species. 


VOGELI  Group 

Ocellar  bristles  long,  not  reaching  base  of  antennae ; first  flagel- 
lar segment  longer  than  scape  plus  pedicel,  apical  dorsal  seta  of 
pedicel  almost  as  long  as  first  two  flagellar  segments.  Pleura  yel- 
loAvish,  lighter  basally  particularly  anepisternite,  or  with  longi- 
tudinal stripe  below  upper  light  area ; postnotum  darker  laterally 
and  mesally.  Wing  with  Scs  ending  at  base  of  Rg,  Sc  bare ; cell 
Rs  about  twice  as  long  as  wide,  barely  half  as  long  as  Mi + 2 ; Mi,  M4, 
Cu  and  Cui  setose,  M2  bare ; posterior  fork  below  or  beyond  fR ; 
dark  band  from  below  R4  + 5 through  posterior  fork;  basal  cell 
hyaline,  costal  cell  hyaline ; apex  suffused.  Eighth  tergite  sub- 
trapezoidal, or  triangular,  without  setae.  Eighth  sternite  sub- 
rectangular  with  an  emarginate  posterior  margin,  each  lateral  lobe 
setiferous,  or  subtriangular  posterior  margin  setiferous,  anterior 
margin  concave.  Terminalia  with  outer  style  compressed,  subovate 
(vogeli  not  seen),  ‘‘porose”  area  apparently  absent  {vogeli  not 
seen)  ; subaedeagal  plate  broadly  Y-shaped  {vogeli  not  seen)  ; anal 
segment  short  or  long  and  deeply  emarginate. 

This  group  corresponds  to  Edwards’  Group  G. 

61.  N.  vogeli  Edwards,  1940.  62.  N.  lutzi  Edwards,  1940. 

61.  N eoenipheria  vogeli  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42  : 127,  1 male  ; txt.  fig.  12c  (male 
terminalia);  PL  I,  fig.  3 (wing) — Brazil  (Rio  de 
Janeiro) . 
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62.  Neoemplieria  luizi  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42:  128,  1 female;  PI.  I,  fig.  4 
(wing) — Brazil  (Santa  Catarina). 

I have  five  males  which  I am  referring  to  lutzi  since  they  agree 
quite  well  with  the  description  of  the  female  of  this  species. 

Head : vertex,  occiput  and  postfrons  yellow-brown  or  yellowish ; 
prefrons,  postclypens  and  anteclypens  yellowish,  latter  without 
setae ; antenna  with  scape  and  pedicel  yellowish,  flagellum  dark, 
basal  segments  sometimes  lighter ; palpi  fnscons. 

Thorax : pleura  yellowish,  plenrotergite  and  katepisternite 
darker;  mesonotnm  with  pattern  poorly  developed,  setae  poorly 
differentiated,  a narrow  bare  space  between  dorsocentrals  and  snb- 
laterals ; scntellnm  suffused  dorsally  and  laterally,  short  fine  setae 
mesad  of  scntellar  setae ; postnotnm  slightly  darker  lateralh^  and 
mesally;  combs  present  but  weakly  developed;  spur  on  foretibia 
small;  Mi  sometimes  incomplete  at  base. 

Abdomen : TI  darker  dorsally ; TII  postero-dorsal  saddle ; Till 
dark ; TIV  postero-dorsal  saddle ; TV  dark ; II  and  IV  may  have  a 
median  dark  line. 

Terminalia:  (figs.  52,  53)  ; tergal  portion  without  any  definite 
apical  style,  tapering  from  base,  wide,  flattened  large  setae  laterally 
just  above  base  with  setae  scattered  distad  of  these  to  apex ; widely 
joined;  anal  segment  short;  outer  style  subovate ; inner  style  flat- 
tened, apically  pointed  forceps-like,  a few  scattered  setae ; inner 
process  poorly  developed,  a dull  spur;  paramere  cornucopia- 
shaped,  basal  half  joined,  a median  apical  pointed  process ; sub- 
aedeagal  rod  broadly  Y-shaped;  SIX  short  and  apically  rounded. 

Allotype : Brazil  : — State  of  Sao  Paulo,  1 male,  Boracea,  Nov., 

1947  (E.  Rabello).  (P.H.S.P.). 

Additional  records:  1 male  with  same  data  as  allotype;  2 males 
with  same  data  (Rabello  and  Travassos  F.)  ; I male  with  same 
data,  Aug.  14,  1947  (Rabello,  Travassos,  Lane). 

Observations : Although  these  males  do  not  come  from  the  type 
locality  of  the  species,  rather  than  consider  them  to  be  a new  species. 
I am  describing  them  as  the  males  of  lutzi  and  designating  an  allo- 
type. This  procedure  is  dangerous  in  this  genus  considering  the 
close  morphological  relationship  of  species  in  other  groups  already 
treated  in  this  paper.  However,  this  study  has  shown  that  species 
which  occur  in  the  State  of  Santa  Catarina  can  and  often  do  occur 
in  the  State  of  Sao  Paulo. 
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KABELLOI  Group 

Ocellar  bristles  reaching  nearly  to  base  of  antennae;  antenna 
with  first  flagellar  segment  snbequal  to  scape  pins  pedicel.  Pleura 
yellowish;  postnotum  miicolorous  except  for  two  small  lateral 
suffused  spots.  Wing  with  Scs  ending  at  base  of  R<,;  Sc  bare;  cell 
Rs  more  than  twice  as  long  as  wide,  more  than  half  as  long  as 
Ml + 2;  Ml,  Ml,  Cn  and  Ciii  setose.  Mi  and  M4  with  extensive  bare 
area  basally,  M2  bare ; posterior  fork  below  fR ; a dark  band  from 
below  Ri  + 5 nearly  fading  before  posterior  fork,  basal  cell  infiiscated 
basally,  costal  cell  hyaline;  apex  suffused.  Eighth  tergite  snb- 
rectangnlar,  without  setae.  Eighth  sternite  snbtriangnlar,  apically 
rounded  and  setose,  posterior  margin  widely  emarginate.  Ter- 
minalia  with  outer  style  large,  snbovate,  “porose”  area  apical;  snb- 
aedeagal  rod  U-shaped ; tergal  portion  without  basal  patch  of 
setnlae ; anal  segment  with  median  portion  much  longer  than  re- 
mainder and  deeply  bifid. 

This  is  a new  group. 

63.  Neoempheria  rabeiloi  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  brown,  yellowish 
la  ter  ad  of  ocellar  prominence ; prefrons,  postclypeus  and  ante- 
clypens  yellowish,  anteclypeus  without  setae ; antenna  with  scape 
and  pedicel  somewhat  lighter  than  flagellar  segments ; palpi  fus- 
cous. 

Thorax : pleura  yellowish ; mesonotal  pattern  not  evident,  suf- 
fused along  lateral  margin ; acrostichal  setae  poorly  separated  from 
dorsocentrals  which  have  a bare  area  between  them  and  sublaterals ; 
scutellum  suffused  laterally,  no  small  setae ; comb  between  spurs 
of  midleg  poorly  developed;  wing  4 mm.  (PI.  4). 

Abdomen : with  a median  dark  line  slightly  produced  at  an- 
terior and  posterior  margins  of  segments  II-VI ; TVII  emarginate 
medianly. 

Terminalia;  (figs.  54,  55)  ; tergal  style  as  long  as  outer  style, 
narrow,  subcylindrical  with  scattered  setae,  those  midway  on  lateral 
surface  most  densely  clumped ; base  large,  subtrapezoidal  with 
a few  setae  laterally,  a pair  of  long  setae  at  base  of  tergal  style 
and  a median  roughly  T-shaped  area  with  a distal  circular  apex; 
median  portion  of  long  anal  segment  deeply  bifid ; inner  style  short, 
subtriangular  with  two  subapical  setae ; inner  process  about  twice 
as  long  as  inner  style,  broadly  subtriangular,  pilose;  paramere 
large,  peculiarly  formed,  fused  along  more  than  basal  half  with  a 
pointed  median  apical  process;  SIX  a median  emarginate  sclerite. 
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Holotype : Brazil:  — State  of  Sao  Paulo,  Boracea,  Nov.,  1947 

(Rabello,  Travassos),  (P.II.S.P.). 

Observations : This  species  is  most  closely  related  to  vogeli. 
The  new  species  may  be  clisting-iiished  from  that  species  on  the 
basis  of  the  form  of  the  terminalia  and  the  pattern  of  the  wing. 
The  shape  of  the  simple  tergal  style  of  this  new  species  is  the  most 
distinctive  difference  from  all  other  known  species  in  the  genus. 

PEREIRAI  Group 

Ocellar  bristles  reaching  beyond  prominence ; antenna  with 
first  flagellar  segment  shorter  than  scape  plus  pedicel,  apical  dorsal 
seta  of  pedicel  longer  than  first  flagellar  segment.  Pleura  dark 
basally,  light  below  including  most  of  katepisternite  and  apex  of 
pleurotergite ; postnotum  brownish.  Wing  with  Sc2  ending  at  base 
of  Rs  or  slightly  beyond ; Sc  bare ; cell  R3  about  twice  as  wide  as 
long,  half  as  long  as  Mi + 2;  Mi  apically  aud  Cu  and  Cui  setose,  M2 
and  Ml  bare ; posterior  fork  basad  of  fR ; a broad  dark  band  from 
below  R4  + 5 through  fMi  + 2 and  barely  distad  of  posterior  fork;  basal 
cell  hyaline,  costal  cell  suffused,  particularly  at  apex;  apex  suffused, 
lighter  marginally.  Eighth  tergite  subtriangular,  posterior  margin 
setose,  anterior  margin  emarginate.  Eighth  sternite  subtriangular, 
posterior  margin  broadly  rounded,  setose,  anterior  margin  deeply 
emarginate.  Terminalia  with  outer  style  subcylindrical,  ‘‘porose” 
area  apparently  absent;  subaedeagal  rod  Y-shaped;  tergal  portion 
without  basal  patch  of  setulae ; anal  segment  short  and  broad. 

This  group  corresponds  to  Edwards’  Group  H. 

64.  N.  pereirai  Edwards,  1940.  65.  N.  defleta  n.  sp. 

64.  Neoemplieria  perewai  Edwards,  1940. 

1940.  Edwards,  Novit.  Zool.  42 : 129,  1 female ; PI.  I,  fig. 
(wing) — Brazil  (Mato  Grosso). 

1941.  EdAvards,  Rev.  Ent.  12:  307;  PL  15,  fig.  3 (wing)  — 
same  species  described  as  new  under  same  name. 

65.  Neoempheria  defleta  n.  sp. 

Male : Head  brown,  anteclypeus  with  a few  setae  like  those  on 
palpi ; antenna  brown ; palpi  fuscous. 

Thorax:  pleura  brown  except  apex  of  pleurotergite  and  most 
of  anepisternite ; mesonotum  with  only  sublateral  stripe  developed ; 
acrostichal  setae  separated  from  dorsocentrals  which  are  widely 
separated  from  sublaterals;  scutellum  broAvn  with  short  fine  setae 
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laterad,  dorsad  and  mesad  of  scutellar  setae;  wing  3.5  mm.  (PL  4). 

Abdomen : TI  darker  above ; TII  antero-dorsal  saddle,  TUI 
dark ; TIV  with  small  antero-dorsal  saddle,  posterior  margin  dark ; 
TV  and  TVI  dark ; TVII  light. 

Terminalia:  (figs.  56,  57)  ; tergal  portion  with  apical  style  as 
long  as  outer  style,  subcylindrical,  longest  setae  at  base  and 
setiferons  distad  of  these ; basal  portion  subrectangnlar,  a row  of 
setae  along  distal  margin  from  base  of  style  nearly  to  center ; inner 
style  short,  snbtriangnlar,  apieally  rounded,  bare ; inner  process 
large,  snbovate ; paraniere  peculiar  in  form  with  a sclerotized  long 
sharp -pointed  process,  joined  basally;  snbaedeagal  rod  closely  ap- 
pressed  to  basal  i)ortion  of  paraniere,  Y-shaped;  SIX  apparently 
not  developed. 

Holotype  : Brazil  : ■ — State  of  Goiaz,  Corumba,  Nov.,  1945  (M. 

Barretto).  (P.H.S.P.). 

Observations : Although  this  species  closely  follows  the  descrip- 
tion of  pereirai  which  is  known  only  from  the  female,  I am  con- 
sidering it  to  be  a ncAv  species  for  the  following  reasons:  there  is 
some  difference  in  the  shape  and  pattern  of  the  wing,  defleta  being 
darker  in  and  above  cell  R3  and  with  the  apex  of  the  light  band  at 
fMi  + 2 rather  than  just  beyond.  Smaller  differences  than  these 
have  proved  to  be  specific  in  this  genus.  In  addition  most  speci- 
mens from  Goiaz  have  proved  to  be  closely  allied  to  species  already 
described  from  Santa  Catarina  but  not  identical  with  the  more 
southern  forms. 

PAULENSIS  Group 

Ocellar  bristles  reaching  beyond  prominence ; antennae  with 
apical  dorsal  seta  of  pedicel  very  long.  Pleura  yellowish;  post- 
notuni  with  dorsal  transverse  Y-shaped  stripe  which  extends  onto 
and  suffuses  base  of  pleurotergite  and  mesoepinieron.  Wing  with 
Scs  ending  just  beyond  base  of  Rs,  Sc  apieally  setose ; cell  R3  about 
twice  as  long  as  wide,  little  more  than  half  as  long  as  Mi  + 0 ; Mi 
bare  near  base,  M2,  M4  setose  apieally,  Cu  and  Cui  setose ; posterior 
fork  basad  of  f R ; hyaline  below  R4+5,  basal  cell  hyaline,  costal  cell 
with  apex  suffused ; apex  suffused.  Eighth  tergite  subcrescentic  in 
shape,  a single  median  apical  seta.  Eighth  sternite  snbtriangnlar, 
truncate,  posterior  margin  setose,  anterior  margin  deeply  and 
widely  emarginate.  Terminalia  with  outer  style  small,  subcylindri- 
cal, ‘‘porose”  area  apparently  absent;  snbaedeagal  rod  Y-shaped, 
stem  short ; tergal  portion  without  basal  patch  of  setulae ; anal 
segment  short. 

This  is  a new  group. 
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66.  Neoempheria  paulensis  n.  sp. 

Male ; Head  brown ; ant ecly pens  with  two  setae  little  longer 
than  those  on  palpi,  others  abont  half  as  long;  antenna  with 
flagellum  broken  and  scape  and  pedicel  brown ; palpi  fnscons. 

Thorax:  plenra  yellow,  anepisternite  partially  suffused;  meso- 
notnni  with  pattern  well-developed,  acrostichal  stripe  fading  poste- 
riorly; acrostichal  setae  well-separated  from  dorsocentrals  which 
are  well-separated  from  snblaterals ; scntellnm  suffused  dorsally 
with  short  fine  setae  laterad  and  dorsad  of  scntellar  setae ; post- 
notnm  suffused  below  band ; forebasitarsns  one-third  longer  than 
tarsal  segment  2;  wing  4 mm.  (PI.  4). 

Abdomen : with  a median  dorsal  dark  stripe ; Till  with  poste- 
rior margin  dark ; TV  with  lateral  margin  broadly  dark ; TVI  dark 
except  for  light  oblique  area  from  antero-lateral  angle. 

Terminalia:  (figs.  58,  59)  ; style  of  tergal  portion  extending  to 
base,  snblanceolate,  broadly  connected  to  large  median  basal  por- 
tion which  bears  a group  of  long  setae  next  to  base  of  style ; distal 
margin  of  base  with  a lateral  peak-like  process,  setiferons  below 
this  in  a quadrate  area ; median  portion  bare ; inner  style  with  short 
petiole,  cnp-like,  trifid ; inner  process  reaching  tip  of  paramere, 
snbtriangnlar,  pilose ; paramere  forceps-like  apically,  fused  along 
basal  half ; SIX  forming  a fused  median  lobe. 

Holotype:  Brazil:  — State  of  Sao  Paulo,  Campos  do  Jordao, 
Ang.,'l949  (J.  Lane).  (F.H.S.P.). 

Observations : This  species  does  not  seem  to  be  closely  related 
to  any  species  in  the  genus.  On  the  basis  of  wing  pattern  alone  it 
is  somewhat  like  the  Nearctic  species  halioptera. 

BRASILIENSIS  Group 

Ocellar  bristles  reaching  nearly  to  base  of  antennae ; first  flagel- 
lar segment  snbequal  to  scape  pins  pedicel,  apical  dorsal  seta  of 
pedicel  as  long  as  first  two  flagellar  segments.  Plenra  lighter 
basally,  particularly  anepisternite  ; postnotnm  nnicolorous,  suffused. 
Wing  with  Sc2  ending  well  before  Rg,  Sc  bare ; cell  R3  three  times 
as  long  as  wide,  abont  two-thirds  as  long  as  Mi + 2;  Mi,  Mi,  Cn  and 
Cui  setose ; M2  bare ; posterior  fork  basad  of  fR ; wide  dark  band 
below  R4  + 5 barely  touching  fMi  + 2,  narrowed  posteriorly  and 
through  posterior  fork,  basal  cell  and  cell  M2  basally  infnscated, 
costal  cell  infnscated;  apex  infnscated,  light  spot  distally  in  cell 
R5.  Eighth  tergite  snbtrapezoidal,  posterior  margin  setose,  anterior 
margin  concave  with  a median  apex.  Eighth  sternite  snbqnadrate, 
posterior  margin  setose,  anterior  margin  deeply  and  widely  emar- 
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ginate.  Terminalia  with  outer  style  siibcylindrical,  ‘‘porose”  area 
apparently  absent ; snbaecleagal  plate  I-shaped,  notched  basally ; 
tergal  portion  without  basal  patch  of  setnlae ; anal  segment  mod- 
erately long,  moderately  emarginate. 

This  is  a new  group. 

67.  Neoempheria  brasiliensis  n.  sp. 

Male : Head  brown,  anteclypens  without  setae ; attenuated  por- 
tion of  postfrons  fuscous ; scape,  pedicel  and  basal  segments  of 
antenna  lighter  than  remainder  of  flagellum ; palpi  fuscous. 

Thorax:  pleura  light  above  darker  below,  katepisternite,  meso- 
epimeron  and  pleurotergite  red-brown ; mesonotum  appearing  red- 
brown,  setae  undifferentiated;  scutellum  lighter  than  mesonotum, 
short  fine  setae  laterad  and  dorsad  of  scutellar  setae ; comb  between 
spurs  of  mid  and  hind  legs  poorly  developed;  femora  brown;  Sgo 
absent  on  one  wing  and  poorly  developed  on  second ; wing  4.5  mm. 
(PI.  4). 

Abdomen : TI  with  small  postero-dorsal  dark  spot ; TII-TIV 
with  an  antero-lateral  light  area ; TV  and  TVI  dark. 

Terminalia:  (figs.  60,  61)  ; tergal  style  shorter  than  outer  style, 
siibcylindrical,  subapically  slightly  swollen,  long  strong  setae  along 
median  third,  apical  setae  short  and  fine ; basal  portion  widely 
connected  medianly,  a tubercle  with  two  long  setae  laterally  on 
distal  margin ; outer  style  slightly  wider  above  base,  apical  setae 
directed  basad ; inner  style  long,  flattened  and  clubbed  apically, 
setose ; inner  process  absent ; paramere  flattened,  subquadrate  with 
a median  sclerotized  dorsal  Y-shaped  process,  apices  warty;  sub- 
aedeagal  rod  notched  basally,  somewhat  pointed  distally ; SIX  with 
one  long  leg-shaped  process  with  setnlae  and  a shorter  bare  median 
truncate  or  emarginate  process. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Cantareira,  Nov., 
1946  (M.  Barretto).  (F.H.S.P.). 

Observations : This  species  is  unusual  in  the  pattern  and  shape 
of  the  wing,  the  concave  costal  margin  being  quite  different  from 
that  of  any  other  known  Neoempheria,  This  species  is  not  closely 
related  to  any  other  species  of  the  genus.  Edwards’  neivai  or 
paulensis  n.  sp.  are  most  closely  related,  however,  there  is  really  no 
great  similarity. 

II.  Nearctic  Neoempheria. 

The  genus  Neoempheria  is  poorly  developed  in  the  Nearctic 
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Region.  The  present  study  recognizes  seven  species.  One  new 
synonymy  is  proposed. 

The  history  of  the  study  of  the  Nearctic  species  is  comparatively 
uncomplicated.  Loew  (1866)  described  Sciophila  himaculafa  from 
Canada.  Since  this  name  proved  to  be  a junior  homonym,  Loew 
renamed  the  species  and  at  the  same  time  (1869)  placed  it  with 
two  new  species  in  Empheria  Winnertz,  1863.  When  Winnertz’s 
genus  was  found  to  be  a homonym,  Osten-Sacken  (1878)  proposed 
the  new  name  Neoempheria.  Johannsen  (1909)  considered  Neo- 
empheria  to  be  a subgenus  of  Mycomyia  but  one  year  later  he  recog- 
nized it  as  a separate  genus  and  described  four  more  species  from 
the  United  States  and  Canada.  A key  to  the  species  was  included. 

In  recent  years,  Fisher  (1937)  described  one  more  species  which 
she  later  synonymized  (1943)  with  N.  didyma  (Loew),  1869.  In 
the  1943  paper,  she  transferred  Mycomyia  flavohirta  (Coq.),  1901 
to  Neoempheria.  In  her  paper  with  ShaAv  (1952),  flavohirta  is 
inclucled  in  the  key  to  Finally,  Toilet  (1948)  described 

a species  from  Baltimore,  Maryland.  He  mentioned  its  close  rela- 
tionship to  N.  lineola  (Mg.),  1818,  a European  species  and  un- 
doubtedly he  has  described  a male  of  N.  halioptera  (Loew),  1869. 

Species  originally  described  as  Neoempheria  are  N.  kincaidi 
Coq.,  1900  (=  Hadroneura)  and  N.  pnllaia  Coq.,  1904  {=  I)zie- 
dzickia).  Johannsen  (1909,  1910)  Avas  the  first  Avorker  to  place 
these  species  in  their  proper  generic  category. 

Although  only  seven  species  of  Neoem pheria  are  considered  to 
be  present  in  the  Nearctic  Region,  their  distribution  is  not  Avell 
knoAAOi.  In  general  the  genus  appears  to  be  confined  to  southeastern 
and  eastern  United  States,  eastern  Canada  and  the  inidAvest.  Only 
one  species  is  reported  as  extending  its  range  Avest  of  Iowa. 

The  most  poorly  collected  and  least  Avidely  distributed  species  is 
N.  nepticiila  (Loew),  1869  which  is  knoAvn  only  to  occur  in  Georgia 
and  North  Carolina.  N.  neptimda  is  closely  allied  to  the  northern 
form  N.  impatiens  which  occupies  the  high  areas  of  the  Appalach- 
ians in  North  Carolina  and  is  found  as  far  north  as  Quebec. 

A Avide  but  discontinuous  range  is  exhibited  by  N.  halioptera. 
It  has  been  taken  at  3000'  in  Tennessee  and  in  scattered  localities 
nortliAA^ards  to  Quebec  and  westward  to  Iowa.  N.  macidaris  Johan., 
1910  is  distributed  in  much  the  same  manner  as  is  N.  mdulgens 
Johan.,  1910. 

N.  didyma  while  having  much  the  usual  range  of  the  other 
species,  has  additionally  been  taken  in  an  isolated  area  in  British 
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Columbia.  The  valley  of  the  Columbia  River  where  the  specimens 
were  taken  is  surrounded  by  high  mountains  through  which  no  low 
passes  occur  except  for  that  of  the  river  to  the  south.  Since  no 
species  of  Neoenipheria  has  been  reported  from  an  altitude  of  more 
than  3000',  and  this  from  a lower  latitude,  the  question  arises  as 
to  the  status  of  the  British  Columbia  population.  It  is  separated, 
as  far  as  known,  from  the  nearest  other  population  of  the  species 
by  a distance  of  about  1300  miles.  No  Neoenipheria  are  reported 
from  the  southern  area  through  which  the  Columbia  River  flows. 
Is  this  really  an  isolated  population?  If  so,  does  it  have  a larger 
range  than  indicated  here?  If  the  range  is  continuous  with  that 
of  the  eastern  population,  where  and  how  does  it  cross  the  high 
mountains  ? The  answer  may  be  found  in  a survey  of  the  Kootenai 
River  valley  and  Crowsuest  Pass  on  the  border  of  British  Columbia 
and  Alberta.  The  valley  of  the  tributaries  of  the  Saskatchewan 
River  in  turn  could  serve  as  a coiiiiecting  link  to  the  lower  altitudes 
of  the  central  provinces  of  Canada. 

Finally,  N.  illusU'is  Johan.,  1910  is  found  from  Iowa  eastward 
to  Ontario  and  south  to  Florida.  The  Florida  specimens  are  much 
darker  than  those  from  other  parts  of  the  species  range  and  re- 
semble specimens  of  the  ornatipennis  group  which  is  the  largest  and 
one  of  the  most  widespread  groups  in  the  Neotropical  Region. 

A new  key  to  the  Nearctic  species  of  N eoempheria  is  presented, 
some  of  the  characters  being  used  for  the  first  time.  Caution  is 
advised  when  the  wing  pattern  is  relied  upon  for  species  identifica- 
tion. The  infuscation  of  the  wing,  particularly  that  on  the  apical 
portion,  is  given  solely  as  a supporting  character  in  the  key. 

The  males  of  all  species  are  readily  separable  by  the  form  of 
the  terminalia,  although  considerable  variation  appears  in  some 
species. 

For  the  sake  of  brevity,  collector’s  names  are  abbreidated  as 
follows  in  the  sections  dealing  with  Nearctic  N eoempheria  and 
Nearctic  My  corny  ia:  CPA  — C.P.  Alexander;  NB  ■ — N.  Banks; 
EIC  — E.I.  Coher  ; WGD  — W.G.  Dietz  ; THF  — T.H.  Parr  ; EGP 

— E.G.  Fisher;  OSF  — O.S.  Flint;  HRP  — H.R.  Poxlee  ; CBDG 

— C.B.D.  Garrett;  JPH  - — -J.F.  Hanson;  OAJ  — O.A.  Johamiseii; 
CWJ  — C.W.  Johnson ; VL  — V.  Lafleur  ; JL  — J.  Laffoon  ; ALM 

— A.L.  Melander;  JM  — J.  McDuunough  ; LJM  — L.pJ.  Milne; 
RCS  — R.C.  Shannon;  FRS  — F.R.  Shaw;  GES  — G.E.  Shewell; 
S & L — J.  Slater  and  J.  Laff'ooii;  FES  — P.E.  Smith;  HKT  ■ — 
II.  K.  Townes ; MCV  — M.C.  Van  Duzee  ; RIIW  — R.H.  Whittaker. 
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Key  to  Species  of  Nearctic  Neoempheria 


1.  Sc  setose;  anteclypeus  setose  2. 

Sc  bare;  anteclypeus  bare  6. 


2.  M2  bare ; wing  infuse  at  ed  along  M2 

illustris  Johan.,  1910  (p.  59). 

M2  setose ; not  infnscated  along  M2  3. 

3.  Wing  infnscated  along  M1  + 2,  showing  best  at  fMi  + 2;  K4  + 5 as 

long  or  longer  than  M1  + 2;  apex  of  wing  infnscated;  infns- 
cated through  Rg  and  r-ni 

: J)(dioptera  (Lw.),  1869  (p.  60). 

Without  the  above  combination  of  characters ; particularly  with- 
out infnscation  along  M1  + 2;  R4  + 5 not  as  long  as  M1  + 2 4. 

4.  R4  + 5 two-thirds  as  long  as  M1  + 2 ; Till  to  TV  often  entirely  light, 

never  less  than  a median  light  line 

didy  ma  ( L w . ) , 1869  ( p . 61). 

R4  + 5 about  one-third  as  long  as  M1  + 2;  Till  and  TV  dark  above, 
TIV  may  be  entirely  light  5. 

5.  Poretibia  about  twice  as  long  as  forecoxa;  apical  dorsal  seta 

of  pedicel  snbeqnal  to  first  flagellar  segment  of  antenna  ; 

apex  of  wing  infnscated maculariH  Johan.,  1910  (p.  62). 

Poretibia  snbeqnal  in  length  to  forecoxa ; apical  dorsal  seta  of 
pedicel  longer  than  first  two  flagellar  segments  of  antenna ; 
apex  of  wing  somewhat  lighter  thaii  remainder  of  distal 
infnscated  portion indulyens  Johan.,  1910  (p.  63). 

6.  Size  2.5  mm. ; Sc2  basad  of  or  at  fR 

nepficida  (Lw.),  1869  (p.  65). 

Size  4.5  mm. ; Sc2  distad  of  fR 

impatieus  Johan.,  19R)  (p.  63). 

1.  Neoempheria  illustris  Johannsen,  1910. 

1910.  Johannsen,  Maine  Agrie.  Expt.  Sta.  Bull.  180:  159  (key 
to  species)  ; 163,  male,  female;  fig.  100  (wing)  ; fig.  126, 
127  (male  terminalia)  — New  York. 

1952.  Shaw  and  Pisher,  Connecticut  Geol.  and  Nat.  Hist. 
Snrv.  Bull.  No.  80:  188  (key  to  species). 

Variation  of  the  form  of  the  inner  style  of  the  male  terminalia 
of  this  species  is  illustrated  (figs.  62,  63,  64,  65).  The  forms 
illustrated  for  the  Leverett,  Massachusetts  (fig.  62)  and  the  At- 
lanta, Georgia  (fig.  63)  specimens  seem  to  be  more  nearly  typical 
for  the  species.  The  inner  style  of  the  Iowa  and  Maryland  speci- 
mens resemble  either  the  Leverett  or  Atlanta  types.  Tennessee 
and  some  Iowa  specimens  have  a form  of  style  intermediate  between 
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the  Leverett  and  Atlanta  forms.  The  style  of  the  specimen  from 
Virginia  is  much  like  that  of  the  Atlanta  form  but  the  apical  crest 
is  closely  appressed  to  the  wide  basal  portion.  Except  for  a broader 
apical  crest,  the  style  of  the  Ontario  specimen  is  similar  to  the 
intermediate  form  displayed  by  the  Iowa  specimens.  A specimen 
from  Holliston,  Massachusetts  (fig.  65)  has  a style  closely  resem- 
bling that  of  the  Florida  specimen  (fig.  64). 

The  specimens  from  Florida  are  darker  than  those  from  other 
parts  of  the  range  of  the  species.  These  specimens  show  a close 
resemblance  to  species  of  the  Neotropical  area.  In  particular,  one 
is  reminded  of  the  species  in  the  ornatipennis  group  because  of 
the  similarity  of  wing  pattern. 

The  number  of  specimens  studied  is  too  small  to  indicate 
whether  wing  pattern,  form  of  the  inner  style  and  pigmentation 
fall  into  a clinal  pattern  or  Avhether  more  than  one  species  is  in- 
volved. 

Florida:  Bradenton,  March,  MCV,  1 m.  West  Palm  Beach,  Morri- 
son Field,  Oct.  31,  1942,  D.E.  Hardy.  Georgia:  Atlanta,  Aug.  2, 
1913,  1 m.  Tennessee  : Great  Smoky  Mt.  N.P.,  Gatlinburg,  Mixed 
Mesoph.,  1500',  July  16,  1947,  EHW,  1 m.  North  Carolina- 
Tennessee:  Great  Smoky  Mts.,  June  9,  1939,  CPA,  1 m.  North 
Carolina  : Pisgah  Ntl.  For.,  Allison  Crk.,  Swannawa  Gap,  May  28, 
1946,  JFH,  1 f.  Virginia:  nr.  Plummer’s  I.,  Sept.  5,  1915,  W.L. 
McAtee,  1 m.  Maryland  : nr.  Plummer’s  I.,  June  6,  1916,  KCS,  1 f. 
Glen  Echo,  Aug.  6-22,  1922,  J.B.  Malloch,  1 m,  1 f.  New  Jersey  : 
Princeton,  June  21,  1921,  1 m.  Westville,  Aug.  23,  1921,  2 m. 
Pennsylvania:  Philadelphia,  July  14,  Aug.  2,  1891,  2 m.  New 
York  : Irving,  Aug.  26,  1917,  MCV,  1 f.  Khode  Island  : Kingston, 
Aug.  30,  1910,  1 m.  Massachusetts:  Leverett,  July  6,  1952,  THF, 
1 m.  Holliston,  NB,  1 m.  Auburndale,  Aug.  13,  1 m.  Ontario  : 
Ottawa,  July  19,  1946,  A.R.  Brooks,  1 m,  4 f.  Illinois:  Mississippi 
R.,  nr.  Foster,  Aug.  23,  1939,  Berger,  1 f.  Iowa:  Boone  Co.,  Ledges 
St.  Pk.,  June  25,  1950,  Aug.  10,  Oct.  18,  1949,  JL,  2 m,  1 f . Webster 
Co.,  Dolliver  Mem.  St.  Pk.,  June  30,  1950,  JL,  4 m,  3 f.  Sioux  City, 
July  15,  1950,  Sept.  5,  1949,  JL,  1 m,  1 f.  Van  Buren  Co.,  Lacey- 
Keosauqua  St.  Pk.,  Sept.  9-10,  1949,  S & L,  1 m,  1 f. 

2.  Neoempheria  halioptera  (Loew),  1869. 

1869.  Empheria  halioptera  Loew,  Berlin.  Ent.  Zeitschr.  13 : 
136,  female  — Illinois. 

1878.  Osten-Sacken,  Smiths.  Misc.  Coll.  270:  9 — as  new 
combination. 
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1909.  My  corny  a {N  eoenipheiHa)  halioptera,  Johaniisen,  Genera 
Iiisectorimi,  Fasc,  93 : 46. 

1910.  Johaiiiisen,  Maine  Agrie.  Expt.  Sta.  Bull.  180:  159  (key 
to  species)  ; 164. 

1948.  Neoenipheria  lutea  Toilet,  Bull.  Mns.  Roy.  Hist.  Nat. 
Belg.  24:  1,  1 male;  figs.  1-5  (male  terminalia)  ; fig.  6 
(wing) —MARYLAND.  NEW  SYNONYMY. 

1952.  Shaw  and  Fisher,  Connecticut  Geol.  and  Nat.  Hist.  Snrv. 
Bull.  No.  80:  188  (key  to  species). 

I have  examined  the  type  (1227)  of  haliopfera  at  the  Mnsenm  of 
Comparative  Zoology  (Harvard  Univ.).  The  abdomen  and  most 
of  the  legs  are  missing.  There  is  no  donbt,  however,  as  to  the 
identity  of  the  species.  It  is  closely  allied  to  the  European  A. 
lineola.  Toilet  mentioned  this  relationship  when  he  described 
A.  lutea  and  his  figures  leave  no  donbt  as  to  the  synonymy  of  his 
species  with  halioptera. 

Tennessee  : Great  Smoky  Mt.  Ntl.  Pk.,  Gatlinbnrg,  CoA^e  Forest, 
3000',  Jnne,  1947,  RHW,  1 m.  New  Jersey  : Morris  Co.,  Brookside, 
Jnly,  1 f.  Pennsylvania:  Hazleton,  Jnne  12,  1914,  WGD,  1 m. 
Philadelphia,  Jnne  6,  1892,  Jnly  1,  1917,  C.  Ilg(  ?) , 1 L 1 f.  New 
York:  Lancaster,  Jnne  4,  1911,  MCV,  1 f.  Ithaca,  Jnne  12-23, 
1915 ; Jnly  2,1901,  OAJ,  4 m.  Buffalo,  Jnne  15,  1909,  MCV,  1 f. 
Caynga  L.,  Norton’s  Landing,  Jnne  21,  1872,  1 m.  S.  Wales,  Jnne 
29,  1912,  MCV,  1 m,  1 f.  Canajoharie,  Jnly  1,  1934,  HKT,  1 f. 
Quebec:  Montreal,  July  6,  1902,  1 m.  Ontario:  OttaAva,  Jnne  3, 
1946,  GES,  1 m.  Illinois:  Homer,  Jnne  17,  1917,  I m.  Ioava: 
Ames,  May  9-Jnne  23,  1948,  Meng,  R.  Jacobson,  2 m ; May  15,  1949, 
JL,  1 f ; Jnne  22,  1946,  D.E.  Hardy,  1 ni.  Sopers  Mill  Dam,  4 mi. 
E.  Gilbert,  May  25,  1949,  E.  Manny,  1 m.  Webster  Co.,  Dolliver 
Mem.  St.  Pk.,  Jnne  30,  1950,  JL,  1 m. 

3.  Neoempkeria  didyma  (Loew),  1869. 

1866.  Sciophila  Mmacidaia  LoeAV,  Berlin.  Entoni.  Zeitschr. 

10 : 6,  female  — Ontario.  Preoccupied,  von  Roser,  1840. 
1869.  Empheria  didyma  Loew,  loc.  cit.  13  : 136  — as  new  name. 
1878.  Osten-Sacken,  Smiths.  Misc.  Coll.  270:  9 — as  new  com- 
bination. 

1909.  Mycomya  {Neoempkeria)  didyma,  Johannsen,  Genera 
Insectorum,  Fasc.  93 : 47. 

1910.  Johannsen,  Maine  Agric.  Expt.  Sta.  Bull.  180:  158  (key 
to  species)  ; 160. 

1937.  Neoempkeria  digitalis  Fisher,  Jonr.  New  York  Ent.  Soc. 
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45 : 390,  1 male,  1 female ; fig.  18  (male  termiiialia)  ■ — 
Michigan. 

1943.  Fisher,  Ent.  News  44 : 150  — the  identity  of  N.  digitalis. 
1952.  Shaw  and  Fisher,  Connecticut  Geol.  and  Nat.  Hist. 
Snrv.  Bull.  No.  80:  188  (key  to  species). 

I have  examined  the  Holotype  (1266)  at  the  Mnsenm  of  Com- 
parative Zoology  (Harvard  Univ.)  and  find  that  it  is  a female  in 
good  condition. 

An  examination  of  available  male  termiiialia  shows  the  follow- 
ing variation.  Eighth  sternite  of  the  Virginia  specimen  with  apex 
somewhat  pointed,  less  so  on  Maine  specimen  and  nearly  truncate 
on  all  other  specimens.  Outer  style  nearly  as  wide  as  long  on 
specimens  from  New  Hampshire,  Virginia  and  British  Columbia. 
Outer  style  of  specimens  from  Maine  and  New  York  almost  twice 
as  long  as  broad,  their  width  being  equal  to  the  smallest  actual 
nieasnrement  of  the  other  specimens,  their  length  to  the  longest 
actual  measurement. 

This  is  the  only  species  presently  known  to  occur  west  of  Iowa. 
It  does  not  seem  to  exhibit  any  affinites  with  any  other  species 
known  to  me. 

Virginia:  Great  Falls,  Sept.  24,  1 f.  Pennsylvania:  North  Mt., 
Sept.  1,  1897,  1 f.  New  York:  Ithaca,  June  15,  1916,  1 m. 
Massachusetts  : Amherst,  Ang.  30,  1942,  FBS,  1 m.  New  Hamp- 
shire : Franconia,  July  12,  1915,  C.H.T.  Townsend,  1 m.  Morrison, 
1 damaged  specimen.  Maine  : Ellsworth,  Eddy,  1 m.  Quebec  : 
0.  Golf  Club,  Ang.  2,  1925,  F.P.  Ide,  1 f.  British  Columbia:  Pass 
Crk.,  May  23,  1947,  HKF,  1 m.  Robson,  Ang.  9,  1949,  HRF,  1 m. 

4.  Neoempheria  macidaris  Johannsen,  1910. 

1910.  Johannsen,  Maine  AgHc.  Expt.  Sta.  Bull.  180:  158  (key 
to  species);  159,  male,  female;  fig.  98  (wing);  fig.  130 
(male  termiiialia)  — New  York;  Quebec. 

1952.  Shaw  and  Fisher,  Connecticut  Geol.  and  Nat.  Hist. 
Snrv.  Bull.  No.  80:  188  (key  to  species). 

Variation  in  the  male  termiiialia  of  the  specimens  studied  is 
minor.  One  side  of  the  male  termiiialia  of  a specimen  from  New 
Jersey  is  aberrant  and  has  an  additional  dorsal  well  developed 
style,  somewhat  resembling  the  tergal  style  of  A.  impatiens.  The 
termiiialia  of  this  species  exhibit  a basic  form  similar  to  that  of 
Neotropical  species  of  the  genus. 

Tennessee:  Great  Smoky  Mt.  N.P.,  Gatlinbnrg,  Hemlock  For., 
4000',  June  29,  1947,  RHW,  1 f.  New  Jersey:  Newark,  June  14, 
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1 m.  Pennsylvania;  Natrona,  July  12,  1898,  1 f.  New  York: 
Hamburg’,  July  10,  1913,  MCV,  1 f.  Ithaca,  July  16,  1903,  1 m. 
Massachusetts:  Amherst,  June  18,  1934,  S.D.  Edmund,  1 m.  New 
Hampshire:  Mt.  Washington,  Tuckermanh  Pav.  Tr.,  July  31,  1944, 
3000',  JFH,  1 m.  Maine  : Princeton,  July  12,  1904,  1 m.  Seal 
Harbor,  July  29,  1930,  ALM,  1 in.  Quebec:  Wakefield,  June  26, 
1946,  GES,  \ f.  Trinity  Bay,  Aug.  17,  1929,  W.J.  Brown,  1 f. 
lowA:  Ames,  June  29,  1948,  D.  Torgeson,  1 m. 

5.  Neoemphei'ia  indulgens  Johannsen,  1910. 

1910.  Johannsen,  Maine  Agric.  Expt.  Sta.  Bull.  180:  162, 
male,  female;  fig.  99  (wing)  ; fig.  128  (male  terminalia)  — 
New  York;  North  Carolina;  Quebec. 

1952.  Shaw  and  Fisher,  Connecticut  Geol.  and  Nat.  Hist. 
Surv.  Bull.  No.  80:  188  (key  to  species). 

There  is  some  variation  in  the  form  of  the  tergal  styles  and  outer 
styles  of  the  terminalia.  The  variations  are  small,  such  as  the  de- 
gree of  convexity  of  the  apex  of  the  styles  or  the  width-length 
relationship  of  the  styles.  The  variations  occurring  in  any  one 
small  geographical  area  are  as  great  as  the  variations  throughout 
the  range  of  the  series  studied. 

The  terminalia  do  not  seem  to  indicate  any  close  relationships 
with  any  other  species  presently  known  to  me. 

Tennessee;  Great  Smoky  Nth  Pk.,  Gatlinburg,  Cove  For.,  3000', 
June  24,  1947,  PHW,  1 f.  Virginia:  Fairfax  Co.,  Dead  Bun,  June 
22,  1915,  PCS,  1 m.  Great  Falls,  Dec.,  1941,  1 in,  1 f.  AYest  Vir- 
ginia: Fairmont,  June  22,  1908,  1 m.  Maryland:  Plummer’s  I., 
July  11,  1915,  PCS,  1 f.  New  York:  AV.  Nyack,  May  31,  1936, 
ALAI,  1 f.  AIcLean  Pes.,  June  24,  1924,  1 m.  Ithaca,  July  8,  1902, 
July  9,  1891,  2 m,  1 f.  Vermont  : St.  Albans,  June  21,  1913,  1 m. 
Quebec:  Knowlton,  June  28,  1929,  JAI,  m,  f,  in  copula;  July  13, 
1929,  LJM,  1 f.  Orillia,  July  7,  1938,  ALM,  1 f.  Wakefield, ‘ July 
9,  1946,  GES,  1 m.  Montreal,  July  29,  1900,  1 m.  Indiana: 
Lafayette,  June  4,  July  4,  1916,  1 ni,  1 f.  Iowa  : Ames,  May  26, 
1949,  D.A.  Byrd,  1 f.  Sioux  City,  June  9,  1949,  S & L,  1 m.  Boone 
Co.,  Ledges  St.  Pk.,  June  25,  July  29,  1950,  JL,  2 m,  3 f.  Jones 
Co.,  AVapsipinicon  St.  Pk.,  July  3,  1949,  JL,  1 f.  Clayton  Co., 
Pike’s  Peak  St.  Pk.,  July  4,  1949,  JL,  1 f. 

6.  Neoempheria  impa, liens  Johannsen,  1910. 

1910.  Johannsen,  Alaine  Agric.  Expt.  Sta.  Bull.  180:  161,  fe- 
male; fig.  96  (wing);  fig.  131  (female  terminalia)  — 
Phode  Island;  North  Carolina;  Tennessee. 
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1952.  Shaw  and  Fisher,  Connecticut  Geol.  and  Nat.  Hist. 

Surv.  Bull.  No.  80:  188  (key  to  species). 

The  male  of  this  species  has  never  been  described  nor  illustrated, 
therefore  this  opportunity  is  taken  to  describe  it.  An  unpublished 
designation  of  the  allotype  by  Fisher  is  disregarded  in  favor  of  a 
specimen  obtained  from  an  area  closer  to  the  type  locality,  Rhode 
Island. 

Male : Head  with  vertex  and  occiput  yellowish ; two  ocellar 
bristles  reaching  nearly  to  base  of  antennae ; ocellar  prominence 
dark ; postfrons  yellowish ; prefrons,  postclypeiis  and  anteclypeus 
yellow,  bare ; antenna  with  scape  and  pedicel  yellowish,  flagellar 
segments  brownish  or  with  a variable  number  of  segments  (up  to  7) 
yellowish,  first  flagellar  segment  snbeqnal  to  scape  and  pedicel, 
apical  dorsal  seta  of  pedicel  as  long  as  first  two  flagellar  segments ; 
palpus  dark. 

Thorax : pleura  yellowish,  a horizontal  suffused  stripe  across 
plenrotergite,  apex  of  mesoepimeron  and  katepisternnm ; meso- 
notnm  yellow  or  with  faint  indication  of  dorsocentral  stripes,  sub- 
lateral  stripes  sometimes  well-developed ; sciitellnm  with  two  large 
scutellar  setae  and  some  shorter  setae  laterad  and  dorsad  of  these ; 
postnotiini  yellowish  to  brownish ; wing  4 to  4.5  mm.,  pattern  as  for 
female;  Sc2  ending  distad  of  fR ; Sc  and  M1  + 2 bare.  Mi,  Mo,  M4,  Cn 
and  Cui  setose. 

Abdomen : TI  dark  dorsally ; TII  antero-dorsal  dark  saddle ; 
Till  with  antero-lateral  portion  light;  TIV  light;  TV  dark;  TVI 
and  TVII  dark  dorsally. 

Terminalia:  (figs.  66,  67);  tergal  portion  with  apical  process 
subcylindrical,  slightly  curved,  setose,  about  one-fourth  as  long  as 
basal  portion;  basal  portion  gently  widened  with  a group  of  long 
strong  setae  laterally  at  base  and  covered  with  smaller  finer  setae 
except  on  the  broadly  connected  median  portion;  outer  style  flat- 
tened, subovate,  setose ; inner  style  ensiform,  bare ; inner  process  a 
short,  flattened,  apically  rounded  lobe ; paramere  with  two  subovate 
lobes  joined  medianly  half  way  from  base,  a median  short  sharp 
process  at  junction  of  lobes ; SIX  truncate,  with  a lateral  process- 
like fold ; subaedeagal  rod  sagittiform ; anal  segment  short,  sternal 
lobe  emarginate. 

A specimen  from  Chester,  Massachusetts  is  designated  allotype. 
The  specimen  will  be  deposited  in  the  Museum  of  Comparative 
Zoology  (Harvard  Univ.) . 

The  terminalia  of  this  species  shoAv  afbnities  with  Neotropical 
species.  However,  the  wing  pattern  is  nowhere  duplicated  nor 
closely  approximated  in  Latin  American  species. 
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North  Carolina-Tennessee  : Great  Smoky  Mts.,  June  17,  1939, 
M.M.  Alexander,  1 m.  Virginia:  Glencarlyn,  July  2,  1 f.  Shenan- 
doah Big  Meadows,  July  3,  1939,  ALM,  1 f.  Maryland:  Silgo, 
June  27,  1928,  J.M.  Aldrich,  1 m,  1 f.  Glen  Echo,  Aug.  22,  1922, 
J.R.  Malloch,  1 m.  New  Jersey  : Merchantville,  June  28,  1891,  1 m. 
New  York  : Milford  Center,  July  13,  1935,  HKT,  1 m,  1 f.  Han- 
cock, Aug.  3,  1935,  HKT,  !(?).  Massachusetts:  Amherst,  June 
28,  1952,  THE,  1 f ; Aug.  30,  1942,  FKS,  1 m,  1 f . Auhurndale, 
Aug.  9,  1 m.  Chester,  Aug.  9,  1912,  1 m.  Leverett,  Sept.  12,  1952, 
EIC,  1 f.  Quebec  : La  Trappe,  Aug.  10,  1947,  J.  Ouellet,  1 m. 

7.  Neoempheria  nepticula  (Loew),  1869. 

1869.  Empheria  nepticula  Loew,  Berlin.  Entom.  Zeitschr.  13 : 
137,  male,  female  — Georgia. 

1878.  Osten-Sacken,  Smiths.  Misc.  Coll.  270:  9 — as  new  com- 
bination. 

1909.  Mycomya  {N eoempheria)  nepticula,  Johannsen,  Genera 
Insectorum,  Ease.  93 : 49. 

1910.  Johannsen,  Maine  Agric.  Expt.  Sta.  Bull.  180:  160. 

1952.  Shaw  and  Eisher,  Connecticut  Geol.  and  Nat.  Hist. 

Surv.  Bull.  No.  80:  188  (key  to  species). 

I have  examined  the  syntypes  (1225,  male;  1225,  female)  at 
the  Museum  of  Comparative  Zoology  (Harvard  Univ.).  The  male 
terminalia  are  very  similar  to,  but  about  half  as  large  as  those  of 
A.  impatiens.  The  portions  of  the  terminalia  which  differ  from 
impatiens  are  illustrated  (figs.  68,  69).  Note  the  acutely  bent  tip 
of  the  tergal  style  (fig.  69)  and  the  broad  ribbon-like  form  of  the 
inner  style  (fig.  68). 

The  male  syntype  is  designated  here  as  lectotype.  The  ter- 
minalia have  been  placed  in  glycerin  in  a vial  on  the  same  pin  as 
the  remainder. 

North  Carolina:  Raleigh,  June  8,  1905,  1 broken  specimen. 

Genus  MYCOMYIA  Eondani,  1856. 

1856.  Mycomya  Rondani,  Dipt.  Ital.  Prodromus  1 : 194  ■ — 
type  species  Sciophila  marginata  Mg.,  1818,  monotypic.. 

1818.  Sciophila  Meigen,  Syst.  Beschr.  1 : 245  — in  part,. 
Mycomyia. 

1863.  Sciophila,  Winnertz,  Verb.  Zool.-Bot.  Ges.  Wien  13  : 707. 

1909.  Mycomya,  Johannsen,  Genera  Insectorum,  Ease.  93 : 45 
— first  recognition  of  Rondani ’s  concept  of  the  genus. 

1910.  Mycomya,  Johannsen,  Maine  Agric.  Expt.  Sta.  Bull. 
180 : 165  — first  revision  of  Nearctic  species,  sensii  strictu. 
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1913.  Edwards,  Trans.  Ent.  Soc.  London  1913  : 335  — emenda- 
tion of  spelling. 

Ocellar  prominence  not  nsnally  well  developed;  ocellar  bristles 
seldom  reaching  far  beyond  ocelli;  eyes  slightly  eniarginate  above 
antennae,  elongate  ovate ; postclypens  bare ; anteclypens  setiferons 
or  bare;  month  parts  short  (except  in  one  nndescribed  species  from 
California) . 

Sciitelliim  with  two  or  four  large  setae ; males  of  some  groups 
with  mesocoxal  spurs ; tibial  combs  generally  1-2-2 ; wing  with  costa 
not  produced  beyond  R5 ; R5  reaching  tip  of  wing ; snbcosta 
branched  or  not;  wings  hyaline  (except  one  nndescribed  species 
from  Brazil)  ; no  fold  present  in  cell  R5. 

Terminalia  of  various  forms  which  are  characteristic  for  each 
group  of  related  species. 

The  nearly  cosmopolitan  genus  My  corny  ia  has  been  found  at  69° 
North  Latitude  which  is  well  north  of  the  Arctic  Circle,  and  is 
hnown  southAvards  to  about  40°  South  Latitude.  In  Colorado,  at 
least  one  species  has  been  found  at  10,000  feet  altitude.  Another 
species  is  reported  to  be  common  at  8,000  feet  in  British  Columbia 
though  A^ery  rare  at  altitudes  of  1,000  to  3,000  feet.  The  largest 
(wing  8 mm.  ) and  darkest  species  occur  in  the  northern  portion  of 
the  temperate  areas.  Some  of  the  species  of  the  high  altitudes  of 
the  Chilean  subregion  are  also  very  dark. 

I.  Neotropical  Mycomyia 

The  genus  Mycomyia  is  highly  developed  in  the  Neotropical 
Region,  the  Chilean  and  the  Brazilian  subregions  having  the  richest 
knoAAui  fauna.  The  fungus  gnat  fauna  of  the  islands  of  the  region, 
including  the  entire  Antillean  subregion,  is  practically  uiiknoAAui. 

'When  the  first  species  of  Neotropical  fungus  gnats  were  de- 
scribed, the  close  relationship  of  many  species  of  Mycomyia  aa^s 
not  appreciated.  In  addition,  many  of  these  species  were  referred 
to  Sciophila.  It  is  very  difficult  to  determine  whether  those  species 
are  true  Sciophila  Mg.,  1818  or  Sciophila  Winn.,  1863,  which  is  a 
synonym  of  Mycomyia.  Probably  some  of  these  early  Sciophila 
would  noAV  be  considered  to  belong  to  other  genera  than  those 
already  mentioned.  The  types  are  not  available  for  many  of  the 
species. 

All  Neotropical  species  of  Sciophila  which  were  described  prior 
to  1909  and  do  not  have  suffused  wings  are  listed  below.  Species 
of  Sciophila  in  which  the  type  exists  and  has  been  found  to  belong 
in  a genus  other  than  Mycomyia  are  omitted.  The  second  column 
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indicates  the  position  ascribed  to  some  of  the  Sciophila  by  later 
authors. 


Blanchard,  1852 : Chile 
Sciophila  chilensis 

” oh  sole  t a 

Philippi,  1865 : Chile 
Cn eph  aeophila  fenestralis 

Sciophila  valdiviana 

’ ’ thoracica 

” praecox 
’ ’ vernalis 

” aherrans 

” australis 

” pnsilla 
’ ’ ocreata 
Schiner,  1868 : Brazil 
S c iophila  amer icana 

Bigot,  1891 : Chile 
Sciophila  tristis 
’ ’ ca  l opus 

Lynch-Arribalzaga,  1892 : 
Argentina 
Sciophila  clavata 

” infirm  a 

AVilliston,  1896 : St.  Vincent, 
VC  I. 

Sciophila  cliluia  (homonym) 


Mycomyia  chilensis  (Freeman, 
1951) 

? 

Mycomyia  fenestralis  (Johann- 
sen,  1909) 

Mycomyia  valdiviana  (Freeman, 
1951) 

? 

? 

? 

? 

? 

1 

Mycomyia  americana  (Johaiin- 
sen,  1909) 

? 

Tetragoneura  cal  opus  (Lynch- 
Arribalzaga,  1892) 

Mycomyia  clavata  (pJohannsen, 
1909) 

Mycomyia  infirma  (Johannsen, 
1909) 


My c on i yia  n i eridion alis 
(Johannsen,  1910) 


Enderlein  (1911)  was  the  first  worker  to  describe  Neotropical 
species  of  Mycomyia  using  Rondani’s  name  rather  than  Winnertz’s 
Sciophila.  The  1911  paper  contains  the  descriptions  of  two  species 
and  a ^Amriety”  of  one  of  them.  The  species  described  were  from 
Santa  Catarina,  Brazil,  and  types  were  deposited  in  the  Stettin 
Zoological  Museum  which  was  destroyed  in  AVorld  War  II.  The 
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types  are  presumed  to  have  been  lost  at  that  time.  Edwards  (1931) 
described  a Peruvian  species  from  two  females.  I have  seen  the 
paratype  specimen  but  cannot  place  the  species.  Fisher  (1939) 
recorded  Mycomyia  fantilla.  Shaw  (1940)  described  the  first  new 
species  from  Central  America,  M.  citrina,  a Costa  Eican  form. 

In  recent  years,  the  group  has  been  more  intensively  studied. 
Coher  (1950,  1952)  described  twenty-four  species,  in  three  groups, 
from  Brazil  and  Argentina.  Freeman  (1951)  included  twenty- 
seven  species  in  his  study  of  Chilean  and  Patagonian  Mycomyia. 

It  may  be  seen  from  the  foregoing  review  that  nearly  all  the 
known  Neotropical  species  of  Mycomyia,  or  known  species  that 
could  possibly  pertain  to  that  genus,  have  been  described  from 
southern  South  America,  particularly  Chile,  Patagonia,  No.  Argen- 
tina and  So.  Brazil. 

The  spurred  species  of  Neotropical  Mycomyia  are  not  treated 
fully  ill  the  following  account  of  species.  It  is  apparent  to  the 
writer,  however,  that  the  spurred  group  is  developed  equally  as 
well  as  the  unspurred  group.  The  number  of  groups  of  species  as 
well  as  the  number  of  species  seems  to  be  equal  for  the  spurred  and 
unspurred  forms. 

The  Chilean  Mycomyia  form  a closely  related  unit  which  is 
treated  under  a separate  subsection  in  the  following  study. 

No  key  to  groups  is  included  since  the  terminalia  form  the  basis 
for  most  of  the  groupings  and  since  so  many  species  and  groups 
remain  to  be  described  that  a key  would  be  of  less  value  than  ref- 
erence to  drawings  of  the  terminalia  of  described  species. 

MANTERI  Group 

Head:  vertex  and  occiput  dark  red-brown,  setiferous,  anterior 
setae  longest ; frons  red-brown,  bare ; clypeus  red-brown,  setiferous, 
setae  about  one-fourth  length  of  first  flagellar  segment;  antennae 
red-brown  with  scape,  pedicel  and  base  of  first  flagellar  segment  yel- 
lowish, flagellum  with  light-colored  setae ; palpi  red-brown. 

Thorax : anterior  pronotum  yellow  with  several  strong  dark 
curved  setae  and  some  finer  shorter  setae ; posterior  pronotum  and 
proepimeron  yellow-brown,  bare ; mesonotum  sparsely  covered  with 
setae,  yellow-brown  with  two  median  red-brown  bands  extending 
from  anterior  margin  two-thirds  of  way  to  posterior  margin  which 
may  form  a homogenous  red-brown  triangular  area  and  with  two 
broader  lateral  red-brown  bands  from  posterior  margin  which  ex- 
tend to  humeral  angle,  humeri  yellowish ; anepisternite,  katepister- 
nite  and  pleurotergite  darker  than  other  pleurites;  scutellum  liglit 

68 


VOLUME  XXXVIII 


red-brown  and  bearing*  four  long  setae ; postnotum  light  red-brown, 
bare ; coxae  yellow ; forecoxa  bearing  scattered  setae ; mesocoxa 
bearing  distally  scattered  setae  which  form  an  irregular  row  that 
does  not  reach  basal  fourth  of  coxa ; hind  coxa  with  a lateral  row 
of  setae  which  are  longer  and  more  sparse  basally ; femora  yellow ; 
tibiae  and  tarsi  yellow  but  appearing  brown  because  of  rows  of 
setnlae ; tibial  spurs  1-2-2,  inner  spur  of  midtibia  longer  than  outer, 
hind  tibial  spurs  subequal ; foretibia  slightly  longer  than  fore- 
basitarsus ; mesocoxal  spur  absent ; Sci  ending  in  C and  Scs  ending 
in  Ri  + 2 + 3;  Ml,  Mo,  Cui  and  Cus  setiferous;  halter  with  whitish 
stem  and  brownish  knob. 

Abdomen : red-brown,  generally  shading  to  dark  red-brown  or 
fuscous  on  TVI  and  TVII ; sternites  lighter  than  their  tergites ; seg- 
ments one  and  two  usually  laterally  compressed  with  other  seg- 
ments varying  greatly  in  this  respect : eighth  sternite  larger  than 
tergite  and  shaped  like  a truncated  triangle ; eighth  tergite  narrow 
and  arc-shaped,  broader  laterally  and  bearing  long  apical  setae. 

Terminalia : tergal  portion  with  elongate,  flattened  style  vari- 
ously shaped ; base  of  dorso-lateral  tergal  lobe  bearing  a varying 
number  of  tergal  spurs ; sternal  portion  with  median  ventral  lobes 
or  spur-like  processes  replacing  these ; filament  of  outer  style  longer 
than  basal  portion  (except  shannoni) . 

1.  M.  manteri  Coher,  1950.  2.  M.  alexanderi  Coher,  1950.  3. 

M.  liansoni  Coher,  1950.  4.  M.  shawi  Coher,  1950.  5.  M.  cramp- 
to7ii  Coher,  1950.  6.  M.  freemani  Coher,  1950.  7.  M.  ti^averae 

Coher,  1950.  8.  M.  carrerai  Coher,  1950.  9.  M.  lanei  Coher,  1950. 
10.  M.  shannoni  Coher,  1950.  11.  M.  edwardsi  Coher,  1950. 

1.  Mycomyia  manteri  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21 ; 564,  33  males ; figs,  la,  lb,  Ic  (male 
terminalia,  eighth  sternite,  eighth  tergite)  — Brazil  (Sao 
Paulo,  Rio  de  Janeiro). 


2.  Mycomyia  alexamdey'i  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21:  565,  41  males;  figs.  2a,  2b  (male 
terminalia) — Brazil  (Sao  Paulo). 


3.  Mycomyia  hansoiii  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21:  566,  32  males;  figs.  3a,  3b  (male 
terminalia) — Brazil  (Sao  Paulo). 
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4.  Mycomyia  shawi  Coher,  1950. 

1950.  Coher,  Eev.  Ent.  21 : 568,  3 males ; figs.  4a,  4b  (male 
terminalia) — Brazil  (Sao  Paulo). 

5.  Mycomyia  cramiptoni  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21:  569,  16  males;  figs.  5a,  5b  (male 
terminalia) — Brazil  (Sao  Paulo). 

6.  Mycomyia  freemani  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21:  570,  7 males;  figs.  6a,  6b  (male 
terminalia) — Brazil  (Sao  Paulo). 

7.  Mycomyia  traverae  Coher,  1950.  Emendation. 

1950.  Mycomyia  traveri  Coher,  Rev.  Ent.  21 : 571,  2 males ; 
figs.  7a,  7b  (male  terminalia)  — Brazil  (Sao  Paulo). 

8.  Mycomyia  carrerai  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21:  572,  1 male;  figs.  8a,  8b  (male 
terminalia) — Brazil  (Sao  Paulo). 

9.  Mycomyia  land  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21:  572,  17  males;  figs.  9a,  9b  (male 
terminalia) — Brazil  (Sao  Paulo). 

10.  Mycomyia  shannoni  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21:  574,  13  males;  figs.  10a,  10b  (male 
terminalia) — Brazil  (Sao  Paulo). 

11.  Mycomyia  edwardsi  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21:  575,  3 males;  figs.  11a,  11b  (male 
terminalia)  — Brazil  (Sao  Paulo). 

SAMESTERI  Group 

This  group  is  closely  related  to  the  7nante7'i  group  exhibiting 
many  of  the  same  characters  except  as  follows : Sc  never  branched, 
occasionally  a small  spur  present  where  it  curves  to  meet  Ri  + 2 + 3; 
tergal  lobe  of  terminalia  compound  (except  ferrazi)  ; filamentous 
portion  of  outer  sternal  process  shorter  than  basal  portion. 

12.  M.  samesteri  Coher,  1950.  13.  df.  hequaerti  Coher,  1950.  14. 
M.  mathesoni  Coher,  1950.  15.  M.  ferrazi  Coher,  1950. 
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12.  Mycomyia  samesteri  Colier,  1950. 

1950.  Coher,  Rev.  Ent.  21:  576,  26  males;  figs.  12a,  12b  (male 
terminalia)  — Brazil  (8ao  Paulo). 

13.  Mycomyia  hequaerti  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21:  577,  25  males;  figs.  13a,  13b  (male 
terminalia) — Brazil  (8ao  Paulo). 

11.  Mycomyia  mathesoni  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21 : 578,  20  males ; figs.  14a,  14b,  14c 
(male  terminalia,  eighth  sternite)  — Brazil  (8ao  Paulo). 

15.  Mycomyia  ferrazi  Coher,  1950. 

1950.  Coher,  Rev.  Ent.  21  : 579,  16  males;  figs.  15a,  15b  (male 
terminalia)  — Brazil  (8ao  Paulo). 

TANTILLA  Group 

This  group  exhibits  many  of  the  characters  of  the  ma  uteri 
group  with  the  following  exceptions : pleurotergite  at  least  a little 
darker  than  other  pleurites ; Mi,  Ms  and  Cui  bare  (Cu  and  C1I2  bare 
in  miclas  and  nicothoe)  ; abdomen  with  red-brown  to  fuscous  poste- 
rior margins  or  with  antero-lateral  corner  of  TI  to  TVI  lighter ; 
sternites  usually  yellowish;  tergal  portion  of  terminalia  bearing  a 
pair  of  long  lateral  setae  on  each  side,  a group  of  comb-like  spurs 
and  an  anal  ring. 

M.  tantilla  (Lw.),  1869,  (Nearctic).  M.  kiamichii  8haw,  1940, 
(Nearctic).  16.  M.  tantalos  n.  sp.  17.  M.  arethusa  Coher,  1952. 
18.  M.  Ironies  Coher,  1952.  19.  M.  cl  eta  Coher,  1952.  20.  M. 

clryope  Coher,  1952.  21.  M.  hamadryas  Coher,  1952.  22.  M.  iphis 
Coher,  1952.  23.  M.  irene  Coher,  1952.  24.  M.  midas  Coher,  1952. 
25.  M.  nicrjtlwe  Coher,  1952. 

16.  Mycomyia  tantalos  n.  sp. 

Male : Head  with  clypeiis  yellow  to  brownish,  anteclypeus  with 
scattered  setae  like  those  on  palpi,  apical  ones  longest ; antenna 
with  first  flagellar  segment  slightly  longer  than  scape  plus  pedicel ; 
apical  dorsal  seta  of  pedicel  barely  longer  than  first  flagellar 
segment. 

Thorax : pleura  yellow ; apex  of  katepisternite  infuscated ; meso- 
notal  pattern  Avell-developed  except  anteriorly ; scutellum  with 
scattered  short,  fine  setae ; postnotnm  with  medium  ventral  infusca- 
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tion;  foretibia  barely  longer  than  f orebasitarsus ; branches  of  Mi + 2 
distinctly  shorter  than  petiole;  Mi + 2 is  longer  than  Cui  which  is 
longer  than  M2. 

Abdomen : TV-TVII  dark  red-brown.  Eighth  tergite  a narrow 
arcuate  band  with  posterior  margin  setiferons  except  along  median 
portion ; eight  sternite  snbtriangnlar,  apically  truncate,  without 
setae. 

Terminalia : (figs.  70,  71)  ; outer  style  with  apex  bent  mesally, 
truncate  ; distal  median  process  flattened,  long  and  narrow,  with  two 
or  three  apical  setae ; lower  median  process  flattened,  snbtriangnlar, 
setnlif erons ; aedeagns  long  and  narrow;  tergal  portion  without 
comb-like  spurs  and  spines;  a median  arcuate  process;  anal  ring 
with  lateral  process  flattened,  expanded  apically,  median  portion 
truncate,  snbtriangnlar;  anal  segment  short  and  broad. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Cantareira,  Oct.  3, 

1945  (M.  Barretto).  (F.H.S.P.). 

Paratopotypes : 1 male,  Nov.,  1945  (J.  Lane)  ; 1 male,  April, 

1946  (M.  Barretto)  ; 1 male,  Aug.  8,  1946  (M.  Barretto). 

Observations : This  is  the  first  species  of  the  tantilla  group 
(Group  C of  Coher,  1952)  to  be  described  which  does  not  have  the 
comb-like  structure  on  the  tergal  portion  of  the  terminalia.  If  it 
may  be  said  to  be  closely  related  to  any  particular  species  so  far 
described,  ynidas  would  come  closest  to  filling  that  position. 

17.  Mycomyia  arethusa  Coher,  1952. 

1952.  Coher,  Dusenia  3:  216,  4 males;  figs,  la,  lb  (male 
terminalia) — Brazil  (Sao  Paulo). 

18.  Mycomyia  hrontes  Coher,  1952. 

1952.  Coher,  Dusenia  3 : 217,  5 males ; figs.  2a,  2b  (male 
terminalia) — Brazil  (Sao  Paulo,  Goiaz). 

19.  Mycomyia  cleta  Coher,  1952. 

1952.  Coher,  Dusenia  3:  217,  39  males;  figs.  3a,  3b  (male 
terminalia) — Argentina  (Salta);  Brazil  (Sao  Paulo). 

20.  Mycomyia  clryope  Coher,  1952. 

1952.  Coher,  Dusenia  3:  219,  4 males;  figs.  4a,  4b  (male 
terminalia) — Brazil  (Sao  Paulo). 
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21.  Mycomyia  hamadryas  Coher,  1952. 

1952.  Coher,  Diisenia  3:  220,  6 males;  figs.  5a,  5b  (male 
terminalia) — Brazil  (Sao  Paulo,  Goiaz,  Bio  de  Janeiro)  ; 
Argentina  (Salta). 

22.  Mycomyia  iphis  Coher,  1952. 

1952.  Coher,  Dusenia  3:  220,  3 males;  figs.  6a,  6b  (male 
terminalia) — Brazil  (Sao  Paulo). 

23.  Mycomyia  irene  Coher,  1952. 

1952.  Coher,  Dusenia  3:  222,  3 males;  figs.  7a,  7b  finale 
terminalia) — Brazil  (Sao  Paulo)  ; Argentina  (Salta). 

24.  Mycomyia  midas  Coher,  1952. 

1952.  Coher,  Dusenia  3:  223,  1 male;  figs.  8a,  8b  (male 
terminalia) — Brazil  (Sao  Paulo). 

25.  Mycomyia  nicothoe  Coher,  1952. 

1952.  Coher,  Dusenia  3:  224,  4 males;  figs.  9a,  9b  (male 
terminalia) — Brazil  (Sao  Paulo). 

OBLIQUA  Group 

I have  not  seen  the  European  species  circumdata  which  belongs 
to  this  group.  The  pattern  of  the  abdominal  tergites  in  which  the 
posterior  margin  of  Til  to  TV  is  dark,  TI  dark  at  least  dorsally 
and  TVI  and  TVII  dark,  the  absence  of  a mesocoxal  spur  and  the 
form  of  the  male  terminalia  serve  to  distinguish  this  group.  The 
tergal  portion  of  the  male  terminalia  has  a pair  of  strong  mesally- 
crossed  spurs  and  short  tergal  styles.  The  sternal  portion  bears  a 
pair  of  long  ventral  filaments,  a lateral  setiferous  lobe  and  bifid 
apical  lobe,  one  part  of  which  is  simple,  the  other  with  two  apical 
tooth-like  spurs. 

M.  oMiqua  (Say),  1824,  (Nearctic).  M.  circumdata  Staeg.,  1840, 
(Palaearctic).  26.  M.  austrobliqua  n.  sp. 

26.  Mycomyia  austrobliqua  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  fuscous ; 
ocellar  setae  reaching  slightly  beyond  ocelli;  prefrons  and  clypeus 
yellowish-brown,  postclypeus  with  scattered  setae  and  anteclypeus 
with  a group  of  apical  setae  like  those  on  palpi ; antenna  with  scape, 
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pedicel  and  base  of  first  flagellar  segment  yellowish,  flagellum 
brownish;  first  antennal  segment  slightly  longer  than  scape  pins 
pedicel,  apical  dorsal  seta  of  pedicel  snbeqnal  to  first  flagellar 
segment;  palpi  yellow-brown. 

Thorax:  pleura  yellowish;  plenrotergite,  base  of  anepisternite 
and  apex  of  katepisternite  suffused ; mesonotnm  dark,  light  laterally 
and  at  humeri ; scntellum  as  dark  as  mesonotnm,  bare  except  for  4 
scntellar  setae ; postnotnm  suffused  uniformly  or  with  dorso-lateral 
and  median  ventral  dark  spots ; legs  yellow ; foretibia  barely  longer 
than  forebasitarsiis ; no  comb  mesally  on  mid  and  hind  leg,  comb 
between  spurs  on  niidleg  well-developed  or  not ; wing  with  Sc2 
ending  near  middle  of  Ri  + 2 + 3,  apically  setose;  Mi,  Mo,  M4,  Cu  and 
Cui  setose;  Mi + 2 bare;  Mi + 2 slightly  longer  than  Cui  which  is  sub- 
ecpial  to  M2;  fMi  + o distad  of  fR^;  posterior  fork  below  fR. 

Abdomen:  TI  dark;  TII  to  TV  or  TVI  with  antero-lateral  angle 
light,  succeedingly  smaller  on  each  segment ; TVI  and  TVII  dark. 
TVIII  ribbon-like  with  two  lateral  setiferous  lobes.  SVIII  sub- 
triangular,  truncate  apically. 

Terminalia:  (figs.  72,  73)  ; outer  style  bifid,  dorsal  portion  ex- 
panded, setiferous,  ventral  portion  digitiform,  setiferous ; apical 
process  bilobed,  one  portion  with  apical  bifid  spine,  subterminal 
portion  subovoid,  setiferous;  paramere  broad,  subtriangular,  meet- 
ing aedeagus  along  midline ; aedeagus  long,  apically  with  a flattened, 
narrow  hook ; subaedeagal  rod  broadly  V-shaped ; basal  ventral  wall 
of  sternal  wall  bearing  an  apically  pointed  ribbon-like  process. 
Tergal  portion  with  two  tergal  spurs,  broad  at  base,  crossed 
medianly;  tergal  style  a short  lobe  with  a subapical  seta  one-half 
as  long  as  tergal  spur  and  with  a number  of  short  peg-like  setae 
and  a few  finer  ones;  anal  segment  short. 

Ilolotype : Brazil: — State  of  Sao  Paulo,  Campos  do  Jordao, 
Dec.,  1945  (J.  Lane).  (F.H.S.P.). 

Paratopotypes : 3 males  with  same  data  as  holotype. 
Paratypes : Brazil: — State  of  Sao  Paulo,  1 male,  Cid.  Jardim, 
Jan.,  1946  (M.  Barretto)  ; 1 male,  F.  Vasconcelos,  Aug.,  1946 
(J.  Lane)  ; 2 males,  Cantareira,  Aug.  8,  1946,  Nov.  3,  1948 
(M.  Barretto). 

Observations : This  species  is  very  closely  allied  to  the  Xearctic 
ohliqua  and  is  separable  only  on  the  basis  of  the  form  of  the  termi- 
nalia in  which  the  ventral  lobe  of  the  outer  style  is  much  narrower 
than  the  dorsal  lobe  while  in  ohliqua  the  ventral  lobe  is  almost  as 
broad  as  the  dorsal  lobe.  The  apex  of  the  tergal  style  of  anstrohliqua 
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bears  sliort  peg-like  apical  setae  while  ohliqua  bears  fine  setae 
apically.  The  apex  of  the  aedeagns  of  austr ohliqua  is  narrow  in 
lateral  profile,  the  apical  hook  well-formed.  The  apex  of  the 
aedeagns  of  ohliqua  is  broad  in  lateral  profile,  the  apical  hook  large 
and  rounded.  Other  differences  are  found  bnt  these  will  serve  to 
distinguish  the  species  most  easily. 

FUKCATA  Group 

I have  not  seen  the  New  Zealand  species  f areata  Bdw.,  there- 
fore it  is  not  known  whether  all  characters  that  might  serve  to 
distinguish  the  group  are  presented  here.  In  furcata  and  pontis 
n.  sp.,  the  abdomen  is  dark,  mesocoxa  without  a spur  and  the  termi- 
nalia  similar.  The  tergal  portion  of  the  terminalia  with  two  strong 
mesally  crossed  spurs,  tergal  styles  large,  apically  swollen  and 
setiferons;  a median  pair  of  combs  and  with  a dorsal  lobe  bearing 
several  setae.  Sternal  portion  with  outer  style  bifid. 

M.  furcata  Edws.,  1926,  (New  Zealand).  27.  M.  pontis  n.  sp. 

27.  Mycomyia  pontis  n.  sp. 

Male ; Head  with  vertex,  occiput  and  postf rons  fuscous ; ocellar 
setae  reaching  slightly  beyond  ocelli ; prefrons  and  clypens  yellow, 
postclypens  with  scattered  setae  and  anteclypens  with  a group  of 
apical  setae  like  those  on  palpi ; antenna  with  scape  and  pedicel 
yellowish  to  brown,  fiagellnm  brownish ; first  antennal  segment 
slightly  longer  than  scape  pins  pedicel,  apical  dorsal  seta  of  pedicel 
snbecpial  to  first  flagellar  segment ; palpi  yellowish  to  fuscous. 

Thorax : pleura  yellow ; mesonotinn  variable,  pattern  slightly 
developed  or  fnscons  medianly  with  sides  and  humeri  lighter ; 
scntellnm  suffused,  bare  except  for  4 scntellar  setae ; postnotnm 
suffused ; legs  yellow ; foretibia  and  f orebasitarsns  snbeqnal  in 
length ; no  comb  on  mid  and  hind  tibiae ; wing  with  Sc  ending 
distally  on  Ri  + 2+3;  Sc,  Mj,  M2,  M4,  Cu  and  Cui  bare;  M1  + 2 slightly 
longer  than  Ciii  which  is  snbeqnal  to  M2;  fMi  + 2 distad  of  fRg; 
posterior  fork  below  fR  or  below  cell  R3. 

Abdomen : reddish-brown  or  TII  and  Till  light  antero-laterally ; 
TVIII  narrow,  bracket-shaped,  posterior  margin  setose ; SVIII 
broadly  snbtriangnlar,  apex  truncate. 

Terminalia:  (figs.  74,  75)  ; outer  style  bifid,  inner  portion  sub- 
cylindrical  with  several  strong  setae  subapically  and  other  finer 
setae  apically ; outer  portion  shorter,  pear-shaped  with  a small  sub- 
apical  lobe,  apically  setose ; aedeagns  peculiarly  shaped,  apices 
strongly  bent  ventrally  and  strongly  sclerotized  medianly;  tergal 
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portion  with  tergal  style  long  and  flattened,  tapering  apically, 
strongly  setiferons  along  distal  margin;  distal  margin  with  long 
setae,  this  portion  recurved  ventrally,  flattened,  with  short  strong 
apical  comb  of  setae ; a dorsal  accessory  lobe  with  long  setae ; two 
tergal  spurs  long,  apically  recurved  dorsally,  crossed  medianly ; anal 
segment  moderately  developed. 

Holotype : Brazil  : — State  of  Sao  Panlo,  Cajnrn,  Feb.,  1947 

(M.  Barretto).  (F.H.S.P.). 

Paratopotypes : 2 males  with  same  data  as  holotype. 

Paratypes : Brazil  : — State  of  Sao  Panlo,  4 males,  Jaragna, 

Nov.,  1951  (J.  Lane). 

Observations : This  species  is  quite  nnnsnal  as  far  as  the  form 
of  the  terminalia  are  concerned  and,  to  my  knowledge,  has  no  close 
relative  in  the  Neotropical  region.  There  is,  however,  a species 
from  New  Zealand,  M.  furcata  Edwards,  1926,  which  seems  to  be 
closely  related.  I have  not  seen  specimens  of  that  species,  bnt  there 
is  little  doubt  from  the  drawing  given  by  Edwards  that  pontis 
belongs  to  the  same  group.  The  main  difference  in  the  two  species 
appears  to  be  in  the  form  of  the  ninth  sternite,  pontis  having  no 
median  sternal  styles. 


CITRINA  Group 

This  group  is  characterized  as  follows;  mesothoracic  spurs  ab- 
sent ; Sc  branched ; antero-lateral  angle  of  abdominal  tergites  light ; 
tergal  portion  of  terminalia  with  broad  tergal  style,  a membranous 
process  ventrad  of  these ; two  small  median  processes. 

This  group  appears  to  have  characters  of  both  the  tantilla  group 
of  species  and  the  epacra  group  of  species.  It  is,  however,  more 
closely  related  to  the  latter  group. 

28.  My  corny  ia  citrina  Shaw,  1940. 

1940.  Shaw,  Rev.  Ent.  11 : 806,  1 male  ; fig.  4 (male  terminalia) 
— Costa  Rica. 

I have  seen  the  type.  The  terminalia  are  redrawn  (figs.  76, 
77).  Some  of  the  details  of  the  tergal  portion  are  reconstructed 
from  the  original  drawing,  since  the  type  terminalia  has  been 
remounted  and  some  of  the  setae  were  broken  or  have  been  lost. 

There  are  no  further  records  of  this  species.  It  is  most  closely 
related  to  M.  excerta  n.  sp.  from  which  it  may  be  distinguished  by 
the  form  of  the  terminalia,  particularly  the  tergal  processes.  There 
is  no  similarity  between  sternal  portions  of  the  two  species. 
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EPACRA  Group 

Head : vertex  and  occiput  fuscous ; ocellar  bristles  not  reaching 
beyond  ocelli ; clypeus  with  scattered  setae ; first  flagellar  segment 
of  antenna  at  least  slightly  longer  than  scape  plus  pedicel;  apical 
dorsal  seta  of  pedicel  shorter  than  first  flagellar  segment ; palpus 
fuscous. 

Thorax : pleura  yellowish ; pleurotergite  suffused ; coxae  yellow- 
ish, anterior  surface  of  forecoxa  with  scattered  setae,  antero-apical 
part  of  mesocoxa  with  scattered  setae  and  an  irregular  lateral  row 
of  setae  on  apical  half,  hind  coxa  with  a lateral  irregular  row  of 
long  setae  ; femora  yellowish ; foretibia  and  forebasitarsus  subequal ; 
mesocoxal  spur  absent ; comb  between  spurs  of  midtibia  absent  or 
poorly  developed;  Sc  unbranched.  Sc  ending  in  Ri  + 2 + 3. 

Abdomen : TI  dark  dorsally ; TII  to  TIV  with  light  antero- 
lateral portion ; TV  to  TVII  dark ; TVIII  bracket-shaped. 

Terminalia  : tergal  portion  with  broad  tergal  style  bearing  short, 
strong  apical  or  subapical  (nmltiseta)  setae;  two  to  three  processes 
arising  from  near  base  of  tergal  style,  the  outermost  largest,  setif- 
erous,  the  others  usually  narrow,  flattened,  ribbon-like  bands. 

29.  M.  epacra  n.  sp.  30.  M.  subepacra  n.  sp.  31.  M.  excerta 
n.  sp.  32.  M.  boracensis  n.  sp.  33.  M.  theobaldi  n.  sp.  34.  M. 
simpla  11.  sp.  35.  M.  multiseta  n.  sp. 

29.  Mycomyia  epacra  n.  sp. 

Male : Head  with  postfrons  fuscous ; prefrons  and  clypeus  fus- 
cous, scattered  setae  of  clypeus  like  those  on  vertex;  antenna  with 
scape  and  pedicel  yellow-brown  or  fuscous,  flagellum  fuscous  ; apical 
dorsal  seta  of  pedicel  one-half  as  long  as  first  flagellar  segment. 

Thorax:  upper  portion  of  anepisternite  and  mesoepimeron  oc- 
casionally suffused;  mesonotum  with  pattern  variable,  acrostichal 
and  dorso-central  stripes  fused  or  not  present,  sublateral  stripe 
present,  humeri  light;  scutellum  dark,  bare  except  for  4 scutellar 
setae ; postnotum  color  of  pleurotergite ; median  comb  of  mid  and 
hind  legs  well  or  poorly  developed ; wing  with  Scs  ending  at  middle 
or  beyond  on  Ri+2  + 3,  setose;  Mi,  M2,  M4,  Cu  and  Cui  setose,  M1+2 
bare;  Mi ^2  subequal  to  Cui  which  is  shorter  than  M2;  fMi  + 2 distad 
of  cell  R3 ; posterior  fork  below  cell  R3. 

Abdomen:  TI  dark  dorsally;  TII  to  TIV  with  successively 
smaller  light  antero-lateral  corners;  TVIII  with  posterior  margin 
setose ; SVIII  subtriangular,  apex  truncate,  rounded,  bare. 

Terminalia:  (figs.  78,  79);  outer  style  long,  bifid  from  base, 
outer  portion  angulate  subapically,  flattened  beyond  angle  and 
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slightly  spatiilate,  bare ; inner  portion  extending  slightly  beyond 
outer  portion,  flattened  apieally  with  an  apical  lateral  point  and  a 
single  long  fine  apical  seta ; inner  style  with  a broad  base  hinged 
to  margin  of  sternal  lobe,  apical  portion  flattened,  at  an  angle  to 
basal  portion,  expanded  apieally  with  two  strong  setae,  finer  setae 
along  apical  margin ; sternal  lobe  with  a bare  lateral  apical  flattened 
process,  also  a median  setiferons  lobe ; aedeagns  appearing  some- 
what arrow-shaped,  reaching  slightly  beyond  apex  of  median  lobe 
of  sternal  lobe ; tergal  portion  with  a snbtriangnlar  tergal  style 
bearing  an  apical  row  of  three  to  six  short  strong  setae ; two  proc- 
esses arise  at  base  of  tergal  style,  outer  flattened,  very  broad,  setif- 
erons, apical  seta  reaching  beyond  apex  of  tergal  style ; inner  as 
long  as  tergal  style,  flattened,  apex  spatnlate,  bare ; a large  lobe 
at  lateral  distal  corner  of  base ; anal  segment  short. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Boracea,  Ang.  14, 
1947  (Lane).  (F.H.S.P.). 

Paratopotype : 1 male  with  same  locality  (Rabello,  Travassos 
and  Lane). 

Paratype : Brazil  : — State  of  Sao  Panlo,  1 male,  Campos  do 
Jordao,  Dec.,  1945  (Lane). 

Observations:  This  species  is  most  closely  related  to  theohaldi 
from  which  it  may  be  distinguished  by  the  setation  of  the  veins  and 
the  details  of  the  terminalia,  particularly  the  fork  of  the  tergal 
style. 

30.  Mycomyia  subepacra  n.  sp. 

Male : Head  with  postfrons  fuscous ; scattered  setae  of  clypeus 
like  those  on  ventral  surface  of  scape ; antenna  with  scape  and 
pedicel  yellow-brown,  flagellum  fuscous ; apical  dorsal  seta  of 
pedicel  about  one-third  as  long  as  first  flagellar  segment. 

Thorax : anepisternite  suffused ; mesonotum  with  acrostichal  and 
dorsocentral  stripes  fused,  sublateral  stripe  broad  not  definite, 
humeri  light ; scutellum  dark,  bare  except  for  4 scutellar  setae  ( one 
specimen  with  five)  ; postnotum  slightly  darker  than  pleurotergite ; 
comb  1-2-2 ; wing  with  Sco  ending  at  or  slightly  beyond  middle  of 
Pi  + 2 + 3,  apical  third  or  half  setose;  Mi,  Ms,  M4,  Cu  and  Cui  setose. 
Ml + 2 bare;  one  wing  of  one  specimen  shows  a crossvein  from  fMi  + 2 
to  R5 ; Ml + 2 is  shorter  than  or  subequal  to  Cui  which  is  shorter  than 
M2 ; fMi  + 2 distad  of  cell  R3 ; posterior  fork  slightly  before  or  below 
R,. 
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Abdomen : TI  slightly  darker  along’  median  dorsal  line ; TII- 
TIII  antero-lateral  corner  light;  TIV-TVII  dark;  TVIII  with 
lateral  portion  widened,  posterior  margin  setose ; SVIII  siibtrap- 
ezoidal,  anterior  margin  deeply  emarginate,  bare. 

Terminalia : figs.  80,  81);  outer  style  long,  bifid  from  base, 
outer  portion  curved  flattened  apically  and  slightly  spatulate,  bare  ; 
inner  portion  extending  slightly  beyond  outer  portion,  with  an 
apical  and  lateral  apical  point  and  two  long  strong  apical  setae ; 
inner  style  with  a broad  base  hinged  to  margin  of  sternal  lobe ; 
apical  portion  flattened,  at  an  angle  to  basal  portion  with  two 
strong  apical  setae  and  a row  of  fine  marginal  setae ; sternal  lobe 
with  a bare  lateral  apical  flattened  process,  also  a median  setiferous 
lobe ; aedeagus  appearing  somewhat  arrow-shaped,  reaching  slightly 
beyond  apex  of  median  lobe  of  sternal  lobe ; tergal  portion  with  a 
subtriangular  tergal  style  bearing  distal  group  of  two  or  three 
short  strong  setae,  apical  angle  with  two  or  three  short  setae ; two 
processes  arise  at  base  of  tergal  style,  outer  flattened  and  clubbed 
distally,  setiferous  with  an  apical  seta  reaching  beyond  apex  of 
tergal  style,  inner  as  long  as  tergal  style,  flattened  apically,  bare ; 
a large  lobe  at  lateral  distal  corner  of  base ; anal  segment  short. 

Holotype : Brazil  ; — State  of  Sao  Paulo,  Boracea,  Aug.  14, 

1947  (Rabello,  Travassos  and  Lane).  (P.H.S.P.). 

Paratopotype : 1 male,  Aug.,  1947  (Lane). 

Observations : This  species  is  very  closely  related  to  epacra  from 
which  it  is  certainly  separated  by  the  form  of  the  terminalia.  The 
outstanding  difference  is  in  the  shape  of  the  tergal  style. 

31.  Mycomyia  excerta  n.  sp. 

Male : Head  fuscous ; scattered  setae  of  clypeus  like  those  ven- 
trally  on  scape  and  pedicel ; antenna  fuscous. 

Thorax:  anepisternite  suffused;  mesonotum  with  dorsocentral 
and  sublateral  stripes  developed,  a narrow  light  line  along  acro- 
stichal  area,  humeri  light ; scutellum  dark,  bare  except  for  4 scutel- 
lar  setae ; postnotum  color  of  pleurotergite ; wing  with  Sc2  ending 
beyond  middle  of  Bi  + 2 + 3,  setose  apically;  Mi,  M2,  M4,  Cui  and  Cu 
setose,  Mi^2  bare;  M1  + 2 shorter  than  its  branches,  M1  + 2 longer 
than  Cui  which  is  shorter  than  M2;  fMi  + 2 distad  of  cell  R3 ; poste- 
rior fork  below  cell  R3. 

Abdomen : TI  dark  dorsally ; TII  to  Till  or  TV  with  antero- 
lateral corner  light ; TYI  and  TVII  dark ; TVIII  Avith  lateral  por- 
tion Avidened,  posterior  margin  setose ; SVIII  subtriangular,  bare. 
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Terminalia:  (figs.  82,  83)  ; outer  style  long,  subcylindrical, 
apically  setose,  setae  hair-like ; inner  style  with  a broad  base  hinged 
to  margin  of  sternal  lobe,  apical  portion  fiattened,  at  an  angle  to 
basal  portion,  expanded  apically  with  two  strong  setae,  finer  setae 
along  apical  margin ; sternal  lobe  with  apical  margin  drawn  out 
into  a long  point  articulating  with  base  of  inner  style ; a small 
setose  lobe  on  median  margin  of  sternal  lobe ; dorsal  face  of  sternal 
portion  with  a small  finger-like  lobe  bearing  a long  apical  seta; 
aedeagns  appearing  somewhat  arrow-shaped  and  reaching  to  narrow 
portion  of  inner  style;  subaedeagal  rod  V-shaped;  tergal  portion 
with  a snbtriangular  tergal  style  with  two  short  strong  peg-like 
apical  setae  and  one  longer  snbapical  strong  seta,  setiferons;  two 
processes  arise  at  base  of  tergal  style,  outer  process  somewhat  flat- 
tened, clubbed  distally,  setiferons,  apical  seta  reaching  beyond  apex 
of  tergal  style,  inner  slightly  longer  than  tergal  style,  snbcylindri- 
cal,  apex  flattened,  spatnlate ; a large  lobe  at  lateral  distal  corner 
of  base ; anal  segment  short. 

Holotype:  Brazil:' — State  of  Sao  Paulo,  Aug.  14,  1947  (Ka- 
bello,  Travassos  and  Lane).  (F.H.S.P.). 

Paratopotype : 1 male  with  same  data. 

Observations : This  species  is  most  closely  related  to  epacra  from 
which  it  is  easily  distinguished  by  the  form  of  the  terminalia,  par- 
ticularly the  elongate  outer  style. 

32.  Mycomyia  boracensis  n.  sp. 

Male:  Head  with  postfrons  fuscous;  ocellar  bristles  reaching 
beyond  ocelli;  prefrons  and  clypeus  light  red-brown  to  fuscous, 
clypeus  with  scattered  setae  like  those  ventrally  on  scape ; antenna 
with  scape  and  pedicel  light,  flagellum  fuscous  ; apical  dorsal  seta  of 
pedicel  slightly  shorter  than  first  flagellar  segment. 

Thorax : anepisternite  suffused ; mesonotum  with  pattern  highly 
variable,  generally  some  indication  of  dorso-central  stripes  which 
may  be  fused  with  acrostichal  stripe  when  present,  sublateral 
stripes  present  or  not,  very  variable  in  development,  humeri  yel- 
lowish ; scutellum  with  two  large  scutellar  setae  and  four  to  six 
smaller  ones,  coloration  variable ; postnotum  variable  in  color ; comb 
absent  between  spurs  of  midleg ; wing  with  Sc2  ending  at  or  beyond 
middle  of  Ri  + 2 + 3,  bare;  M1  + 2,  Mi,  M2,  M4,  Cui  bare,  Cu  setose 
apically;  M1  + 2 subequal  to  Cui,  two-thirds  as  long  as  M2;  fMi+2 
below  or  distad  of  cell  R3 ; posterior  fork  ending  below  or  distad  of 
cell  Ri  + 2 + 3. 
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Abdomen : variable  light  markings  on  lateral  portion  of  tergites 
I-IY,  ahvays  dark  above ; TVIII  narrow,  posterior  margin  setose 
SVIII  snbtriangnlar,  without  setae. 

Terminalia:  (figs.  84,  85)  ; outer  style  subcylindrical,  with 
several  long  subapical  setae ; inner  style  recurved,  flattened,  apex 
somewhat  expanded,  a small  apical  spatuloid  process  and  two 
shorter  heavier  subapical  setae ; inner  sternal  process  flattened, 
narrowing  apically  into  a slightly  hooked  process ; sternal  lobe 
broad  and  rounded  with  large  apical  setae ; tergal  portion  with  a 
broad  style  bearing  an  apical  row  of  subspatulate  setae ; three 
processes  arise  at  base  of  tergal  style,  outer  stout,  subcylindrical 
bearing  large  setae ; middle  slender,  as  long  as  tergal  style,  sharply 
bent  before  apex ; inner  reaching  nearly  to  flection  of  middle  proc- 
ess and  narrower ; anal  segment  short. 

Holotype : Brazil:  — State  of  Sao  Paulo,  Boracea,  July,  1949 
(Lane  and  Coher).  (E.I.C.). 

Paratopotypes : 5 males  with  same  data  as  holotype ; 4 males 
Aug.  14,  1947  (Lane)  ; 3 males.  Sept.,  1947  (Lane)  ; 2 males, 
Nov.,  1947  (Lane). 

Paratypes : Brazil  : — State  of  Sao  Paulo,  4 males,  Campos  do 
Jordao,  Aug.,  1949  (Lane)  ; 1 male,  Dec.,  1945 ; 1 male,  Cajuru, 
Feb.,  1947  (Barretto)  ; State  of  Bio  de  Janeiro,  1 male,  Itatiaia, 
Aug.,  1946  (Barretto). 

Observations : This  species  is  most  closely  related  to  the  follow- 
ing six  new  species,  particularly  epacra  n.  sp.  from  which  it  can  be 
told  by  the  form  of  the  sternal  portion  of  the  terminalia.  There  is 
some  variation  in  the  form  of  the  male  terminalia,  however,  it  does 
not  seem  to  be  correlated  with  geographic  distribution. 

33.  Mycomyia  theobaldi  n.  sp. 

Male : Head  with  postfrons  fuscous ; prefrons  and  clypeus  yel- 
lowish or  fuscous,  postclypeus  with  scattered  setae  shorter  than 
those  on  anteclypeus ; anteclypeal  setae  like  those  on  palpi ; antenna 
with  scape  and  pedicel  yellowish,  flagellum  fuscous ; apical  dorsal 
seta  of  pedicel  slightly  shorter  than  first  flagellar  segment. 

Thorax : anepisternite  and  mesoepimeron  suffused ; mesonotum 
variable  with  either  no  pattern  and  posterior  portion  suffused  or 
with  faint  indication  of  fused  acrostichal  and  dorsocentral  stripes, 
sublateral  stripe  also  faintly  indicated,  humeri  light ; scutellum 
dark,  bare  except  for  four  scutellar  setae ; postnotum  color  of 
pleurotergite ; median  comb  of  fore  and  hind  tibiae  poorly  devel- 
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oped;  wing"  with  Scg  ending  midway  on  Ri  + 2 + 3,  bare;  M1  + 2,  Mi,  M2, 
M4,  Cn  and  Ciii  bare;  Mi + 2 longer  than  Ciii  which  is  shorter  than 
M2 ; fMi  + 2 distad  of  cell  R3 ; posterior  fork  below  cell  Rg. 

Abdomen : TI  dark  dorsally,  TII-TV  variably  lighter  at  antero- 
lateral corner,  TVI  and  TVII  dark  red-brown;  TVIII  narrow, 
broader  at  lateral  angle,  posterior  margin  setose ; SVIII  snbrec- 
tangnlar,  posterior  margin  emarginate,  bare,  except  for  a few 
scattered  setae. 

Terminalia:  (figs.  86,  87);  outer  style  long,  snbcylindrical, 
slightly  swollen  subapically,  pointed  terminally,  with  several  long 
fine  apical  and  snbapical  setae ; a ventrally  projecting  process  from 
base  of  dististyle  connected  to  laterally  projecting  portion  of  sternal 
lobe ; inner  style  fiattened,  apex  expanded  with  two  or  three  strong 
setae,  reaching  to  level  of  tip  of  aedeagns  which  is  somewhat  arrow- 
shaped  ; inner  sternal  process  a short  lobe  at  base  of  aedeagns ; 
sternal  lobe  large,  expanded  posteriorly;  tergal  portion  with  a 
broad  short  tergal  style  with  four  or  five  stout  apical  setae ; three 
processes  arise  at  base  of  tergal  style,  outer  stout,  somewhat  flat- 
tened, setiferons ; middle  as  long  as  tergal  style,  flattened,  with 
apical  spur ; inner  very  fine,  about  two-thirds  as  long  as  middle 
process ; anal  segment  short. 

Holotype:  Brazil:  — State  of  Sao  Panlo,  Boracea,  July,  1949 

(Lane  and  Coher).  (E.I.C.). 

Paratopotypes : 2 males,  Aug.  14,  1947  (Lane). 

Observations : This  species  is  most  closely  related  to  simpla  11.  sp. 
but  is  easily  distinguished  from  that  species  by  the  form  of  the 
terminalia,  particularly  the  expanded  sternal  lobe. 

34.  Mycomyia  simpla  n.  sp. 

Male:  Head  fuscous;  ocellar  bristles  barely  reaching  beyond 
ocelli ; clypeus  with  scattered  setae  like  those  on  palpus ; antenna 
with  scape  and  pedicel  yellow-brown,  flagellum  missing ; apical 
dorsal  seta  of  pedicel  subequal  to  scape  plus  pedicel. 

Thorax : anepisternite  suftused ; mesonotum  with  acrostichal, 
dorso-central  and  sublateral  stripes  fused,  humeri  light ; scutellum 
dark,  bare  except  for  scutellar  setae ; postnotum  color  of  pleuro- 
tergite ; femora  somewhat  suftused ; comb  between  spurs  of  midleg 
not  developed;  wing  with  Sc2  ending  at  middle  of  Ri  + 2 + 3,  apical 
third  setose;  Mi,  M2,  M4,  Cu  and  Cui  setose,  M1  + 2 bare;  M1  + 2 
shorter  than  branches.  Mi + 2 longer  than  Cui  which  is  shorter  than 
Mo;  fMi+o  distad  of  cell  R3 ; posterior  fork  below  cell  R3. 
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Abdomen : TI  slightly  suffused  along  median  line ; TII-TIII 
light  antero-lateral  corner ; TIV  narrow  light  anterior  margin ; 
TVIII  Avitli  lateral  portion  widened,  posterior  margin  setose ; 
SVIII  snbcpiadrate,  anterior  margin  emarginate,  bare. 

Terminalia : (figs.  88,  89)  ; outer  style  short,  flattened,  reaching 
to  apex  of  inner  style  and  with  a small  stout  nearly  apical  seta ; 
inner  style  with  a narrow  base,  flattened  and  broadened  apically 
with  two  large  apical  setae  and  a row  of  small  setae  along  apical 
margin,  a definite  emarginate  area  below  large  setae ; sternal  lobe 
Avith  median  apical  margin  prolonged  into  a long  flattened  bare 
process ; a small  setose  lobe  on  median  margin  of  sternal  lobe ; 
aedeagus  appearing  somewhat  arrow-shaped,  not  quite  reaching 
apex  of  inner  style;  subaedeagal  rod  broadly  V-shaped;  tergal  por- 
tion AAflth  a broadly  subtriangular  tergal  style  bearing  Uvo  short 
strong  peg-like  setae  on  the  lateral  apical  margin,  three  setae 
median  to  these  each  successively  longer  and  more  narrow,  setif- 
erous ; two  processes  arise  at  base  of  tergal  style,  outer  process 
suboAmid  Avith  tAA^o  long  setae  reaching  beyond  apex  of  tergal  style, 
setiferous,  inner  reaching  to  apex  of  tergal  style,  strongly  spatulate 
apically ; a large  lobe  at  lateral  distal  corner  of  base ; anal  segment 
short. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Boracea,  Sept.,  1947 
(Lane).  (F.H.S.P.). 

Obseiwations : This  species  is  closely  related  to  theohaJdi  from 
AA'liich  it  may  be  distinguished  by  the  form  of  the  terminalia,  par- 
ticularly the  structure  of  the  elongated  style  of  the  sternal  lobe. 

35.  Mycomyia  multiseta  n.  sp. 

Vale : Head  Avith  ocellar  bristles  reaching  attenuated  portion  of 
postfrons ; frons  and  clypeus  fuscous,  scattered  setae  of  clypeus  like 
those  A^entrally  on  pedicel ; antenna  Avith  scape  and  pedicel  yelloAA-- 
brown  or  fuscous,  flagellum  fuscous;  apical  dorsal  seta  of  pedicel 
subequal  in  length  or  slightly  shorter  than  first  flagellar  segment. 

Thorax:  anepisternite  and  upper  portion  of  mesoepimeron  suf- 
fused sometimes ; mesonotum  Avitli  pattern  highly  variable,  humeri 
light;  scutellum  dark  with  from  two  to  eight  small  setae  and  two 
scutellar  setae ; postnotum  color  of  pleurotergite ; foretibia  slightly 
longer  than  forebasitarsus ; comb  between  spurs  of  midleg  absent ; 
AA'ing  AAuth  Sc2  ending  at  middle  of  Ri  + 2 + 3,  setose  apically;  Mi,  Ms,. 
M4  and  Cui  bare,  Cu  bare  or  Avith  scattered  setae;  Mi  + o longer  than 
Cui  AA’hich  is  shorter  than  M2;  fMi  + 2 distad  of  cell  R3 ; posterior 
fork  beloAv  cell  R3. 
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Abdomen : red-brown,  TI-TIV  may  be  light  laterally,  light  por- 
tion variable  in  extent ; TVIII  subareuate,  narrow,  lateral  portion 
widened,  posterior  margin  setose;  SVIII  snbtriangnlar,  bare. 

Terminalia:  (figs.  90,  91)  ; outer  style  short,  snbcylindrical, 
curved  with  one  long,  strong,  apical  and  a somewhat  smaller  seta, 
two  or  three  long,  fine  setae  basad  of  apical  setae ; inner  style 
flattened,  angnlated  near  base,  somewhat  pointed  apically  with  an 
apical  broad  short  seta;  inner  process  variably  S-shaped;  sternal 
lobe  large,  flattened,  setiferons,  appearing  in  series  to  have  many 
shapes  which  are  due  to  position  of  median  bare  pointed  portion 
which  is  folded  in  various  positions ; two  processes  behind  sternal 
lobe,  one  a flattened  snbtrapezoidal  piece,  second  peg-like ; aedeagal 
rod  snbreet angular  with  an  emarginate  anterior  margin ; tergal 
portion  with  a long  narrow  tergal  style  with  a median  patch  of 
strong  peg-like  setae ; two  processes  arise  at  base  of  tergal  style, 
outer  subcylindrical  and  enlarged  subapically  with  one  long  fine 
terminal  seta  and  several  shorter  fine  subapical  setae ; inner  reach- 
ing nearl}^  to  patch  of  setae  on  tergal  style,  flattened  apically ; anal 
segment  long,  reaching  nearly  to  apex  of  tergal  process. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Boracea,  July,  1949 
(Lane  and  Coher).  (E.I.C.). 

Paratopotypes : 2 males  with  same  data  as  holotype ; 4 males, 
Aug.  14,  1947  (Rabello,  Travassos  and  Lane)  ; 2 males.  Sept., 
1947  (Lane)  ; 1 male,  Nov.,  1947  (Lane). 

Paratypes : Brazil  : — State  of  Sao  Paulo,  2 males,  Campos  do 
Jordao,  Dec.,  1945  (Lane)  ; 1 male,  Aug.,  1949  (Lane). 

Observations : This  species  is  most  closely  related  to  epacra  from 
which  it  may  be  distinguished  by  the  terminalia,  particularly  the 
apically  setose  tergal  style  and  the  sternal  portion. 

DUMB  T A Group 

The  terminalia  of  dumeta  and  the  absence  of  the  mesocoxal 
spurs  serve  to  distinguish  this  species  from  the  species  of  all  other 
groups  of  Mycomyia.  If  it  were  not  for  the  terminalia  and  the 
branched  subcosta,  the  single  species  of  this  group  would  closely  fit 
the  characters  proposed  for  the  epacra  group.  The  basic  form  of 
the  terminalia  resembles  that  found  in  the  species  with  meso- 
coxal spurs. 

Head:  ocellar  bristles  barely  reaching  beyond  ocelli;  clypeus 
with  scattered  setae ; first  flagellar  segment  of  antenna  longer  than 
scape  and  pedicel;  apical  dorsal  seta  of  pedicel  shorter  than  first 
flagellar  segment. 
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Thorax : pleura  yellowish ; pleurotergite  suffused ; coxae  yellow- 
ish, anterior  surface  of  forecoxa  with  scattered  setae,  antero-apical 
part  of  mesocoxa  with  scattered  setae  and  an  irregular  lateral  row 
of  setae  on  apical  half,  hind  coxa  with  a lateral  irregular  row  of 
long  setae ; femora  yellowish ; foretibia  three-fourths  as  long  as 
forebasitarsns ; mesocoxal  spur  absent ; comb  between  spurs  of 
midtibia  poorly  developed ; Sc  branched. 

Abdomen : TI  dark  dorsally ; TII  to  TV  with  light  antero-lateral 
portion ; TVI  and  TVII  dark. 

Terminalia  : with  four  pairs  of  styles  and  a median  dorsal  plate ; 
anal  segment  well-developed,  the  lateral  lobes  finger-like. 

36.  Mycomyia  dumeta  n.  sp. 

iMale : Head  with  vertex  and  occiput  yellow-brown,  ocellar  setae 
barely  reaching  beyond  ocelli;  postfrons  lighter  than  vertex;  pre- 
frons  and  clypens  yellowish,  clypens  with  scattered  setae,  those  on 
anteclypens  longer  than  those  ventrally  on  scape ; antenna  with 
scape,  pedicel  and  most  of  first  flagellar  segment  yellowish,  fiagellnm 
fuscous  ; first  antennal  segment  longer  than  scape  and  pedicel,  apical 
dorsal  seta  of  pedicel  about  one-half  as  long  as  first  flagellar  seg- 
ment ; palpus  yellowish. 

Thorax;  pleura  yellow;  pleurotergite  and  lower  margin  of 
katepisternite  suffused ; mesonotum  with  dorsocentral  and  sub- 
lateral  stripes  developed,  a narrow  light  acrostichal  stripe,  humeri 
light ; scutellum  yellow-brown  with  scattered  small  setae  and  four 
large  scutellar  setae ; postnotum  suffused  centrally ; legs  yellow ; 
foretibia  three-fourths  as  long  as  forebasitarsns ; comb  between 
spurs  of  midleg  poorly  developed ; wing  with  Sc  forked,  Sc2  ending 
in  Ri-2  + 3 at  apex  of  cell  R3,  apical  half  of  Sc  setose;  Mi,  M2,  M4, 
Cu  and  Cui  setose.  Mi + 2 bare;  Mi + 2 shorter  than  Cui  which  is 
equal  to  M^;  fMi  + 2 distad  of  cell  R3 ; posterior  fork  barely  basad 
of  cell  Rg. 

Abdomen ; TI  dark  dorsal  saddle ; TII-TV  antero-lateral  area 
light,  successively  smaller ; TVI  and  TVII  dark ; TVIII  and  SVIII 
have  been  lost. 

Terminalia:  (figs.  92,  93,  94)  ; outer  style  subtriangular,  apex 
slightly  bent  medianly,  setose ; inner  style  hinged  to  sternal  lobe, 
somewhat  flattened  with  base  transverse,  apical  portion  strongly 
bent,  longitudinal  with  several  closely  approximated  apical  strong 
setae ; sternal  lobe  apically  rounded ; aedeagus  hooked  apically  with 
oval  subapical  lobe ; subaedeagal  rod  U-shaped  with  apical  nipple ; 
tergal  portion  complicated,  outer  style  forceps-like,  bare ; process 
mesad  of  this  peculiar,  flattened,  pointed  apically  with  tufts  of 
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fine  setae  along  margins;  inner  process  bifid,  outer  portion  sub- 
cylindrical  with  fine  apical  setae,  inner  portion  heavy,  subcylindri- 
cal,  apical  portion  darkened  with  two  blunt  apical  spurs;  dorsal 
process  joined  medianly,  lateral  portion  sclerotized  with  fine  apical 
setae ; anal  segment  short  with  lateral  lobes  subcylindrical,  bent 
mesally. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Cantareira,  Aug.  8, 
1946  (M.  Barretto).  (F.H.S.P.). 

Observations:  This  species  is  not  closely  related  to  any  species 
known  to  me  and  so  far  is  unique  in  the  form  of  the  terminalia. 

COXALIS  Group 

No  characters  are  delimited  for  this  principally  Chilean  group. 
M.  coxalis  Freeman,  1951,  (Chilean).  M.  jaffuelensis  Freeman, 
1951,  (Chilean).  37.  7If.connectan.sp. 

37.  Mycomyia  connecta  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  fuscous ; ocellar 
bristles  reaching  to  attenuated  portion  of  postfrons ; prefrons  and 
clypeus  yellowy-brown,  clypeus  with  scattered  setae  shorter  than 
those  on  palpus;  antenna  with  scape  and  pedicel  yellowyish,  first 
antennal  segment  lighter  than  remainder  of  fuscous  flagellum  and 
longer  than  scape  and  pedicel,  apical  dorsal  seta  fine,  about  one- 
fourth  as  long  as  first  flagellar  segment ; palpus  fuscous. 

Thorax:  pleura  deeply  suffused  except  for  yellowdsh  anterior 
pronotum  and  proepisternum  and  lighter  suffusing  of  upper 
katepisternite  and  metaepisternite ; mesonotum  with  narrow  light 
acrostichal  stripe  between  two  dark  stripes,  sublateral  stripes  broad, 
humeri  and  lateral  margin  light ; scutellum  fuscous  with  a few^  small 
scattered  setae  and  four  large  seutellar  setae ; postnotum  fuscous ; 
forecoxae  yellow,  mid  and  hind  coxae  fuscous,  femora  yellow^ ; fore- 
tibia one-third  longer  than  forebasitarsus ; combs  1-0-2 ; wing  with 
Sc  unbranched,  Sca  ending  in  basal  part  of  Ri+2  + 3,  apically  setose; 
Ml,  M2,  M4,  Cu  and  Cui  setose.  Mi +2  bare;  M1+2  longer  than  Cui 
which  is  equal  to  M2;  fMi  + 2 disfad  of  cell  R3 ; posterior  fork  below 
cell  R3. 

Abdomen:  TI  light  postero-lateral  corner;  TII  to  TV  light 
posterior  band ; TVI  and  TYII  dark ; TVIII  bracket-shaped,  lateral 
portion  widened,  posterior  margin  setose  except  in  median  area; 
SVIII  subtrapezoidal,  bare. 

Terminalia:  (figs.  95,  96);  outer  style  bifid,  ventral  portion 
with  expanded  base,  apical  part  somewhat  flattened,  rounded 
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apicallv  with  two  large  setae  closely  appressed  to  lateral  face  and 
scattered  long,  fine  setae ; dorsal  portion  flattened,  large  with  a 
lobe  midway  on  dorsal  margin,  ronnded  apically,  setose ; inner  style 
snbcylindrical,  curved  apically,  bare ; inner  process  snbtriangnlar, 
hooked  apically,  bare ; sternal  lobe  setiferons  apically  with  a large 
seta  borne  on  a large  basal  process ; aedeagns  elongate  oblong ; 
tergal  portion  with  tergal  style  snbcylindrical,  widened  apically 
with  a large  flattened  spur -like  seta  apically,  a small  basal  median 
process,  setiferons  only  on  dorsal  surface ; tergal  spurs  long,  curved 
and  pointed  apically;  comb  arising  from  ventral  wall  of  bilobed, 
setiferons  dorsal  process ; anal  segment  short. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Boracea,  July,  1949 

(Lane  and  Coher).  (E.I.C.). 

Observations : This  species  is  most  closely  related  to  the  Chilean 
species  jaffueJensis  and  coxalis  from  which  it  may  be  distinguished 
by  the  unbranched  condition  of  the  subcosta  and  the  form  of  the 
terniinalia.  In  Freeman’s  key  this  species  would  run  to  falcifera, 
however  if  the  subcosta  were  branched,  this  species  would  run  to 
the  couplet  containing  coxalis  and  jaffuelerisis.  It  is  the  first  species 
of  the  i\Iycomyiini  outside  of  the  Chilean  subregion  that  shows 
affinities  with  that  subregion.  It  appears  to  have  characters  of  the 
terniinalia  that  are  intermediate  for  forcipata,  longistila,  coxalis, 
jaffuelensis,  pecfinata  and  taurus.  The  tergal  portion  of  the  ter- 
minalia  resembles  the  form  found  in  forcipata,  longistila,  and 
jaffuelensis  while  the  sternal  portion  resembles  the  form  found 
in  pectinata  and  taurus. 


IMITANS  Group 

Head : with  ocellar  bristles  reaching  slightly  beyond  ocelli ; 
clypeus  with  scattered  setae  which  are  longest  on  anteclypeus ; first 
flagellar  segment  longer  than  scape  plus  pedicel ; apical  dorsal  seta 
of  pedicel  never  more  than  half  as  long  as  first  flagellar  segment ; 
palpus  yellowish. 

Thorax ; pleura  yellowish ; coxae  yellowish ; mesocoxal  spur  one- 
fourth  as  long  as  coxa,  apex  dark  and  recurved ; Sc  branched,  Sc2 
ending  in  Ri  + 2 + 3. 

Abdomen:  TVI  and  TVII  dark;  TVIII  very  narrow,  arcuate, 
ribbon-like,  bare ; SVIII  subtriangular,  bare. 

Terminalia : tergal  portion  with  small  base,  all  processes  borne 
on  a narrow  median  area,  median  pair  of  processes  dark,  sub- 
cylindrical  with  a subapical,  flattened  spur. 

M.  imitans  Johan.,  1910,  (Nearctic).  38.  M.  borinquensis  n.  sp. 
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88.  Mycomyia  borinquensis  n.  sp. 

Male : Head  with  vertex,  occiput  yellow-brown ; froiis  yellowish 
or  yellow-brown ; clypens  yellowish  with  setae  on  anteclypens  like 
those  on  palpi ; antenna  with  scape,  pedicel  and  first  flag’ellar  seg- 
ment yellowish. 

Thorax : niesonotnm  with  disc  suffused  or  with  narrow  light 
acrostichal  stripe  between  two  dark  stripes,  snblateral  stripes  poorly 
developed,  humeri  and  lateral  margin  light ; scutellum  dark,  with 
small  scattered  setae  and  four  large  scutellar  setae;  postnotum 
suffused  medianly ; legs  broken,  combs  1-2  missing ; wing  with 
Scs  ending  in  apical  portion  of  Ri  + 2 + 3,  apical  half  of  Sc  setose; 
Ml,  M2,  M4,  Cu  and  Cui  setose.  Mi + 2 bare;  fMi  + 2 distad  of  cell 
Rs ; posterior  fork  basad  of  cell  R3  or  below  Rg- 

Abdomen : TI  dark  dorsally ; Til  to  TV  antero-lateral  corner 
light. 

Terminalia:  (figs.  97,  98,  99)  ; outer  style  digitiform,  setiferous; 
inner  style  someAvhat  flattened,  shallowly  and  subapically  bifid 
with  fine  subapical  setae,  two  short  stout  setae  midway  on  dorsal 
surface ; sternal  lobe  with  a pointed  apical  process  at  base  of  inner 
style,  apically  setiferous,  a small  bare  subcylindrical  curved  process 
on  median  margin,  a bifid  dorsal  process  apically,  outer  bare,  sub- 
cylindrical,  strongly  angulated  medianly,  inner  subtriangular, 
bare,  weakly  bifid  subapically ; inner  process  narrow,  hook-like ; 
aedeagus  short,  broad,  hook-like ; subaedeagal  rod  somewhat 
Y-shaped ; tergal  portion  with  spatulate-shaped  tergal  process, 
setiferous  with  short  fine  setae  along  apical  and  median  margin ; a 
median  bilobed,  setiferous  process;  outer  process  flattened,  sub- 
triangular  with  several  strongly  appressed  apical  setae ; inner  style 
subcylindrical  with  two  apical  flat  hooks,  lateral  tergal  process  sub- 
ovate,  concave ; anal  segment  with  two  strong  lobes  with  a lateral 
subtriangular  process  strongly  setiferous  apically  and  a setiferous 
narrow  subcylindrical  basal  process. 

Holotype:  Puerto  Rico:  — Maricao,  Nov.  13,  1935  (G.S. 
Tulloch).  (U.S.N.M.). 

Paratypes : Puerto  Rico  : — 1 male,  Mayaguez,  May  12,  1936 
G.S.  Tulloch)  ; Brazil;  — State  of  Sao  Paulo,  1 male,  Itapo- 
ranga,  Jan.,  1946  (M.  Barretto)  ; State  of  Mato  Grosso,  1 male, 
Salobra,  July,  1939  (Exped.  Clube  Zool.  Bras.)  ; State  of 
Goiaz,  3 males.  Corumba,  Nov.,  1945  (M.  Barretto). 

Observations:  This  is  the  first  species  of  Mycomyia  reported 
from  Puerto  Rico.  It  is  most  closely  related  to  imitans  from  which 
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it  differs  by  the  form  of  the  termiiialia,  particularly  the  sternal 
processes.  No  other  species  yet  known  has  a bifid  inner  style  such 
as  the  one  exhibited  by  this  widely  distributed  form. 

CAMPESTRA  Group 

Head : with  ocellar  bristles  reaching  slightly  beyond  ocelli ; 
clypens  setiferons,  setae  on  anteclypeus  longest ; first  flagellar  seg- 
ment longer  than  scape  pins  pedicel ; apical  dorsal  seta  of  pedicel 
about  one-third  as  long  as  first  flagellar  segment. 

Thorax : pleura  suffused ; mid  and  hind  coxa  slightly  suffused 
laterally ; foretibia  about  one-fourth  longer  than  forebasitarsns ; 
mesocoxal  spur  bifid,  about  one-third  as  long  as  coxa ; combs  1-0-2 ; 
Sc  branched,  Scs  ending  in  Ri  + 2 + 3. 

Abdomen : TVIII  narrow,  ribbon-like,  bracket-shaped  with 
setiferons  posterior  margin;  SVIII  subtrapezoidal,  bare. 

Termiiialia : tergal  portion  with  a pair  of  lateral,  subcylindrical, 
apically  flared  styles  and  a pair  of  flattened  median  lobes. 

39.  Mycomyia  campestra  n.  sp. 

Male : Head  with  vertex,  occiput  and  postfrons  fuscous ; pre- 
frons  and  clypens  brownish  to  yellowish,  setae  on  postclypeus  like 
those  on  palpus,  those  on  anteclypeus  larger;  antenna  with  scape, 
pedicel  and  at  least  base  of  first  flagellar  segment  light ; palpus 
yellowish  to  fuscous. 

Thorax:  pronotum,  paratergite,  postspiracular  plate  and  meta- 
episternum  lighter  than  other  parts  of  pleura;  mesonotum  with 
median  dark  stripes  fused  anteriorly,  sublateral  stripes  prominent, 
humeri  and  sides  lighter;  scutellum  color  of  pleura,  with  small 
scattered  setae  and  four  large  scutellar  setae ; postnotum  color  of 
pleura ; mid  and  hind  coxa  slightly  suffused ; mesocoxal  spur  with 
inner  portion  flattened,  rounded  apically,  setiferons,  outer  portion 
flattened,  setiferons,  broader  than  inner  arm  and  with  an  apical 
brush  of  short  dark  setae ; wing  with  Scs  ending  at  or  slightly  be- 
fore middle  of  Ri  + 2 + 3,  Sc  apically  setose;  Mi,  M2,  M4,  Cu  and  Cui 
setose,  Mi+2  bare ; fMi+2  distad  of  cell  R3 ; posterior  fork  below  R^. 

Abdomen : TI  dark  dorsal  saddle ; TII  to  TV  with  successively 
more  poorly  developed  light  posterior  margin ; TVI  and  TVII  dark. 

Terminalia:  (figs.  100,  101)  ; outer  style  flattened,  almost  kid- 
ney-shaped, ventral  surface  setiferons ; inner  style  bifid,  base  large, 
outer  arm  a short  curved  process  with  stout,  pointed  apical  seta, 
inner  arm  longer,  somewhat  flattened  with  several  stout,  short, 
curved,  apical,  peg-like  setae  and  finer  long  subapical  setae ; sternal 
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lobe  with  apical  margin  concave,  a short  hook-like  setiferons  process 
at  apical  median  margin ; inner  process  rounded  apically  with  a 
subapical  hook-like  process ; subaedeagal  rod  Y-shaped ; tergal  por- 
tion with  tergal  process  subcylindrical  basally,  apical  portion  mem- 
branous, flared,  scoop-shaped ; median  dorsal  wall  with  a pair  of 
setiferons  subtriangular  lobes ; anal  segment  short. 

Holotype : Brazil  : — State  of  Sao  Paulo,  Campos  do  Jordao, 
August,  1949  (Lane).  (F.H.S.P.). 

Paratopotypes : 12  with  same  data  as  holotype. 

Observations : This  species  is  closely  related  to  no  known  species. 
It  may  be  differentiated  by  the  form  of  the  terniinalia.  The  bifld 
mesocoxal  spur  is  also  highly  distinctive. 

Species  Described  from  Females  which  cannot  be  Correlated 
WITH  any  Known  Male  Specimens. 

40.  Myconiyia  peruviana  Edwards,  1931. 

1931.  Edwards,  Aim.  Mag.  Nat.  Hist.  (10)  : 7 : 258,  2 females 
— Peru. 

I have  seen  the  paratype  specimen  of  this  species.  In  addition 
to  the  characters  cited,  this  species  also  show^s  8e  forked  wdtli  apical 
lialf  setose.  All  other  veins  bare  with  Cui  bearing  two  setae  on  one 
wdng.  The  first  flagellar  segment  snbecjual  to  scape  plus  pedicel. 
Ocellar  bristles  long,  reaching  beyond  ocelli. 

Species  wmiCH  cannot  be  Determined  from  tlie  Original  Description. 

41.  Mycofnyia  lutea  Enderlein,  1911. 

1911.  Enderlein,  Stettin.  Ent.  Zeit.  72:  161,  3 females  — 
Brazil. 

42.  Myco7nyia  lutea  var.  elorsimacula  Enderlein,  1911. 

1911.  Enderlein,  Stettin.  Ent.  Zeit.  72:  162,  1 male  — Brazil. 
1941.  Edwards,  Kev.  Ent.  12:  307  — in  discussion  of  M. 
clavata. 

43.  Mycofnyia  hrevifurcata  Enderlein,  1911. 

1911.  Enderlein,  Stettin.  Ent.  Zeit.  72:  162,  3 females  — 
Brazil. 

44.  My  corny  ia  meridio7ialis  Johaimseii,  1910. 

1896.  Sciophila  eliluta  AVilliston,  Trans.  Ent.  Soc.  London 
1896:  263,  2 males;  PI.  8,  fig.  17  (wnng)  — West  Indies. 
Preoccupied. 
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1909.  My  corny  a diluia,  Johannsen,  Genera  Insectorum,  Fasc. 

93  : 47  — as  new  combination. 

1910.  Mycomya  meridionalis  Johannsen,  Maine  Agric.  Expt. 

8ta.  Bnll.  180:  182  — as  new  name. 

This  species  may  belong  to  the  nnspnrred  group  of  Mycomyia. 

45.  Mycomyia  clavata  (L.ynch-Arribalzaga) , 1892. 

1892.  ^ciophila  clavata  Lynch-Arribalzaga,  Bob  Acad.  Nac. 

Cienc.  Cordoba  12:  417,  males,  females  — Argentina. 

1902.  Kertesz,  Cat.  Dipt.  1 : 58. 

1941.  Edwards,  Rev.  Ent.  12:  307,  females?  — Brazil. 

Discussion  of  Unrecognized  Species. 

In  Edwards’  1940  paper  on  Neotropical  Neoemplieria  he  found 
that  one  of  Enderlein’s  species,  represented  by  four  syntypes,  was 
actually  four  species.  It  seems  likely  that  a similar  situation  exists 
in  the  species  of  Mycomyia  listed  above.  Examination  of  the  types 
is  the  only  method  of  settling  the  identity  of  these  species. 

II.  Chilean  MycomylC 

111  November-December  1926  an  expedition  to  Chile-Patagonia, 
headed  by  two  dipterologists,  was  undertaken  by  tlie  Argentine 
and  British  governments.  It  was  hoped  tliat  evidence  might  be 
obtained  that  would  bear  on  the  problems  of  distribution  of  the 
fauna  of  the  subregion,  particularly  in  reference  to  the  similar 
fauna  of  New  Zealand  and  parts  of  Australia.  On  this  trip,  40,000 
insects  were  collected  of  which  30,000  were  Diptera.  F.AA".  Ed- 
wards concentrated  on  collecting  the  Nematocera,  and  after  his 
death  Freeman  (1951)  published  a study  of  the  fiingns  gnats 
collected  by  Edwards  and  his  wife.  Iideresting  accounts  of  the 
trip  may  be  found  in  Edwards  (1927,  1928,  1929)  and  Edwards 
and  Shannon  (1927).  Almost  all  the  material  studied  for  this 
paper  is  that  collected  by  the  Shannons  and  unless  noted,  they  are 
the  collectors  of  all  material  listed. 

Groups  with  large  numbers  of  species  such  as  occur  in  the 
other  subregions  are  not  yet  evident  in  the  Chilean  subregion.  No 
group  contains  more  than  a few  species  while  most  groups  are 
composed  of  a single  species.  These  groups  will  be  indicated  but 
not  delimited  since  I have  seen  specimens  of  only  about  onedialf 
the  total  number  of  known  species  in  the  subregion. 

Freeman’s  key  to  Mycomyia  appears  to  be  quite  satisfactory  for 
all  the  species  known  to  me.  Only  one  type  of  variation  in  a single 

^ Chilean  subregion. 
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species  has  been  noted  that  conld  affect  a character  nsed  in  the  key. 
This  variation  is  mentioned  under  the  discussion  of  M.  hifida  and 
M.  coxalis. 

The  following  discussion  includes  two  new  species  and  new 
distribution  records  or  additional  material  for  some  of  the  twenty- 
seven  species  recognized  by  Freeman. 

CriILENSIS  Group 

1.  My  corny  ia  chilensis  (Blanchard),  1852. 

1852.  Sciophila  chilensis  Blanchard,  IN  Gay,  Hist.  Fis.  Polit. 
Chile  ZooL  7 : 347  — Chile. 

1865.  Sciophila  chilensis,  Philippi,  Verh.  Zool.-Bot.  Ges.  Wien 
15  ; 624  — Chile. 

1891.  Sciophila  chilensis,  Bigot,  Miss.  Scient.  Cap  Horn,  Zool. 
6:  13,  17  — Argentina  (Tierra  del  Fuego)- 

1892.  Sciophila  chilensis,  Lynch-Arribalzaga,  Bob  Acad.  Nac. 
Cienc.  Cordoba  12  : 421  — summary  of  references  of  other 
workers. 

1900.  Sciophila  chilensis,  Hunter,  Trans.  Amer.  Ent.  Soc.  26 : 
275  — catalogue. 

1909.  Sciophila  chilensis,  Johannsen,  Genera  Insectorum,  Fasc. 
93:  38. 

1946.  Sciophila  chilensis,  Stuardo  0.,  Cat.  Dipt.  Chile : 56  — 
catalogue. 

1951.  Freeman,  Dipt.  Patagonia  and  South  Chile  III:  31  (key 
to  species)  ; 32,  males  and  females;  PI.  II,  fig.  10  and  PL 
III,  fig.  12  (male  terniinalia)  ; PI.  X,  fig.  75  (mesocoxal 
spur) — Argentina;  Chile.  Common  species  of  My  co- 
rny ia  chosen  as  Blanchard’s  species. 

Freeman’s  interpretation  of  this  species  is  followed  to  avoid 
confusion  in  the  group.  In  addition  to  the  characters  already 
ascribed  to  the  species  the  following  setal  characteristics  of  the 
Aving  are  added.  Mi,  Ms,  M4,  Cu  and  Cui  setose,  apical  one-fourth 
to  one-third  setose. 

Additional  records : Chile  : — 2 males,  Maullin,  April  30,  1942 
(C.E.  Porter)  ; 3 males,  Panginpalli,  April,  1924  ( ?Faz)  ; 2 males, 
Angol,  1 no  date,  1 July  25,  1952  (D.S.  Bullock). 

Additional  specimens : Chile  : — 1 male,  Marga  Marga,  Nov., 
1927  (Jaffuel  and  Pirion)  ; Argentina:  — 1 male,  Porto  Blest, 
Dee.  2,  1926  (R.  and  E.  Shannon)  ; 3 males,  Rio  Negro,  Bariloche, 
Nov.,  1926 ; 1 male,  Rio  Negro,  Correntoso,  Nov.,  1926. 
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2.  Mycomyia  simillima  Freeman,  1951. 

1951.  Freeman,  loe.  eit.  Ill:  31  (key  to  species)  ; 33,  7 males; 
PL  II,  fig*.  11  and  PI.  Ill,  fig;.  13  (male  terminalia)  — 
Argentina. 


8UBFUSCA  Group 

3.  Mycomyia  suhfusca  Freeman,  1951. 

1951.  Freeman,  loe.  cit.  Ill:  31  (key  to  species)  ; 33,  15  males, 
17  females;  PI.  Ill,  figs.  14,  16  (male  terminalia)  • — 
Argentina;  Chile. 

In  addition  to  the  characters  already  ascribed  to  the  species,  the 
following  setal  characteristics  of  the  wing  are  added.  Mi,  M4, 
Ciii  and  apical  fourth  of  Cn  and  8c  setose. 

Additional  specimens:  Argentina:  — 2 males,  Pio  Negro, 
Correntoso,  Nov.,  1926 ; 2 males,  Pio  Negro,  Bariloche,  Nov.,  1926. 

4.  Mycomyia  ocJiracea  Freeman,  1951. 

1951.  Freeman,  loe.  cit.  Ill:  31  (key  to  species)  ; 34,  7 males, 
6 females;  PI.  Ill,  figs.  15,  17  (male  terminalia)  — Chile; 
Argentina. 

In  addition  to  the  characters  already  ascribed  to  the  species, 
the  following  setal  characteristics  of  the  wing  are  added:  Mi,  M2, 
M4  and  Ciii  setose ; 8c  and  Cn  variable,  8c  with  apical  half  or  apical 
fifth  setose  and  Cn  with  apical  fifth  setose  or  completely  setose. 
Additional  records:  Chile:  — 1 male,  Angol  (D.8.  Bullock). 

BIFIDA  Group 

5.  Mycomyia  hifida  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species')  ; 34,  7 males, 
9 females;  PI.  IV,  fig.  18  (male  terminalia)  ; PI.  X,  fig.  78 
(male  mesocoxal  spur)  — Argentina;  Chile. 

In  addition  to  the  characters  already  ascribed  to  the  species,  the 
following  setal  characteristics  of  the  wing  are  added : Mi,  M2,  M4, 
Ciii  and  apical  half  of  Cu  and  Sc  setose.  My  specimens  also  sIioav 
one  difference  from  the  original  description,  that  is,  the  anterior 
basitarsns  is  snbequal  to  the  second  tarsal  segment,  not  longer. 

Additional  specimens:  Argentina:  — 4 males,  Pio  Negro, 
Correntoso,  Nov.,  1926. 
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6.  Mycomyia  lamellata  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  32  (key  to  species)  ; 35,  3 males; 
PL  IV,  fig.  19  (male  terminalia)  ; PI.  X,  fig.  76  (male 
mesocoxal  spur)  — Argentina;  Chile. 

TRICHOPS  Group 

7.  Mycomyia  trichops  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  32  (key  to  species)  ; 35,  2 males; 
PI.  IV,  figs.  20,  21  (male  terminalia)  ; PI.  X,  fig.  77  (male 
mesocoxal  spur)  — Chile. 

8.  Mycomyia,  spinifera  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  32  (key  to  species)  ; 36,  3 males; 
PI.  IV,  fig.  22,  23  (male  terminalia)  ; PI.  X.,  fig.  79  (male 
mesocoxal  spur)  — Chile. 

9.  Mycomyia  fuscicornis  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species)  ; 36,  1 male; 
PL  IV,  figs.  24,  25  (male  terminalia)  ; PL  X,  fig.  81  (male 
mesocoxal  spur)  — Chile. 

SPINOSA  Group 

10.  Mycomyia,  spinosa  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species)  ; 36,  2 males; 
PL  IV,  figs.  26,  27,  28  (male  terminalia)  — Chile. 

BASINERVA  Group 

11.  Mycomyia  hasinerva  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  32  (key  to  species)  ; 37,  17  males; 
PL  V,  figs.  29,  30,  31,  32  (male  terminalia)  ; PL  X,  fig.  80 
(male  mesocoxal  spur)  — Argentina. 

12.  Mycomyia  ansata  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill : 32  (key  to  species)  ; 38,  32  males; 
PL  V,  figs.  33,  34,  35  (male  terminalia)  — Argentina. 

In  addition  to  the  characters  already  ascribed  to  the  species, 
the  following  setal  characteristics  of  the  wing  are  added.  Mi,  M2, 
Ml,  Ciii  and  apical  half  of  Cii  and  Sc  setose. 

Additional  specimens:  Argentina:^ — 5 males,  Rio  Negro, 
Bariloche,  Nov.,  1926. 
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13.  Mycomyia  funehris  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  32  (key  to  species)  ; 38,  2 males; 
PI.  y,  figs.  36,  37  (male  terminalia)  — Chile. 

In  addition  to  the  characters  already  ascribed  to  the  species,  the 
following  setal  characteristics  of  the  wing  are  added.  Mi,  Mg,  M4, 
Cui,  apical  fourth  of  Sc  and  apical  fourth  to  half  of  Cu  setose. 

Additional  records : Argentina  : — 9 males,  Kio  Negro,  Bari- 
loche,  Nov.,  1926 ; 2 males,  Rio  Negro,  Correntoso,  Nov.,  1926. 

FLAVESCENS  Group 

14.  Mycomyia  flavescens  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species)  ; 38,  1 male; 
PI.  VI,  figs.  40,  41  (male  terminalia)  — Argentina. 

VALDIVIANA  Group 

15.  Mycomyia  valdiviana  (Philippi),  1865. 

1865.  SciopJiila  valdiviana  Philippi,  Verb.  Zool.-Bot.  Ges. 
AVien  15:  624  — Chile. 

1900.  Sciophila  valdiviana,  Hunter,  Trans.  Amer.  Ent.  Soc. 
26  : 275  — catalogue. 

1909.  Sciophila  valdiviana,  Johannsen,  Genera  Iiisectorum, 
Fasc.  93 : 40. 

1946.  Sciophila  valdiviana,  Stuardo  0.,  Cat.  Dipt.  Chile : 57 
— catalogue. 

1951.  Freeman,  loc.  cit.  Ill : 31  (key  to  species)  ; 39,  males  and 
females;  PI.  VI,  figs.  38,  39  (male  terminalia)  — Argen- 
tina; Chile.  Species  fixed. 

Freeman’s  interpretation  of  this  species  is  followed.  By  ac- 
cepting his  interpretation,  unless  a type  proves  to  be  a different 
species,  confusion  in  nomenclature  can  be  avoided. 

INFUSCATA  Group 

16.  Mycomyia  inf  uscata  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  30  (key  to  species)  ; 39,  1 male; 
PI.  VI,  figs.  42,  43  (male  terminalia)  — Chile. 

INERMIS  Group 

17.  Mycomyia  inermis  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill : 30  (key  to  species)  ; 40,  11  males, 
5 females;  PL  VII,  figs.  44,  45,  46  (male  terminalia)  — 
Argentina;  Chile. 
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In  addition  to  the  characters  already  ascribed  to  the  species, 
the  following  setal  characteristics  of  the  wing  are  added.  Mi,  M2, 
M4,  Ciii,  and  apical  half  of  Cn  and  Sc  setose. 

Additional  specimen : Argentina  : — 1 male,  Porto  Blest,  Dec. 
2,  1926. 

FALCIFERA  Group 

18.  Mycomyia  falcifera  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species)  ; 41,  17  males, 
2 females;  PI.  VII,  figs.  47,  48,  49  (male  terminalia)  — 
Argentina. 

In  addition  to  the  characters  already  ascribed  to  the  species  the 
following  setal  characteristics  of  the  wing  are  added.  Mi,  Ms,  M4, 
Ciii,  apical  half  of  Cn  and  apical  half  to  third  of  Sc  setose. 

Additional  record:  Chile:  — 1 male,  Concepcion,  Oct.,  1927 
(Jaffuel  and  Pirion)  . 

Additional  specimens: — Argentina:- — 5 males,  Rio  Negro, 
Correntoso,  Nov.,  1926. 

CYLINDRICA  Group 

19.  Mycomyia  cylinch'ica  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species)  ; 41,  2 males, 
1 female;  PI.  VII,  figs.  50,  51,  52  (male  terminalia)  ■ — 
Chile;  Argentina. 

FORCIPATA  Group 

20.  Mycomyia  forcipata  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  32  (key  to  species)  ; 42,  11  males, 
4 females;  PI.  VIII,  figs.  53,  54  (male  terminalia)  — 
Argentina. 

In  addition  to  the  characters  already  ascribed  to  the  species, 
the  following  setal  characteristics  of  the  wing  are  added.  Mi,  M2, 
M4,  Cui,  apical  half  of  Cn  and  Sc  setose. 

Additional  specimens : Argentina  : ■ — 2 males,  Rio  Negro, 
Bariloche,  Nov.,  1926. 

21.  Mycomyia  longistila  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill : 32  (key  to  species)  ; 42,  18  males, 
7 females;  PI.  VIII,  figs.  55,  56  (male  terminalia)- — 
Chile;  Argentina. 

In  addition  to  the  characters  already  ascribed  to  the  species  the 
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following  setal  characteristics  of  the  wing  are  added.  Mi,  M2,  M4, 
Cui,  apical  half  of  Cn  and  Sc  setose. 

Additional  specimens:  Chile:  — 1 male,  Puerto  Varas,  Dec., 
1926 ; 1 male,  Rio  Negro,  Correntoso,  Nov.,  1926. 

COXALIS  Group 

22.  Mycomyia  coxalis  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill : 32  (key  to  species)  ; 43,  15  males, 

1 female;  PL  VIII,  figs.  57,  58  (male  terminalia)  — 
Argentina. 

In  addition  to  the  characters  already  ascribed  to  the  species, 
the  following  setal  characteristics  of  the  wing  are  added : Mi,  M2, 
M4,  Cu,  Cui  and  apical  third  to  half  of  Sc  setose.  My  specimens 
also  show  one  difference  from  the  original  description,  that  is,  the 
anterior  tibia  is  not  more  than  1.25  or  1.20  longer  than  anterior 
basitarsns.  It  is  noted  by  Freeman  to  be  1.33  to  1.50  times  as  long 
as  the  basitarsns. 

Additional  records : Argentina  : — 2 males,  Rio  Negro,  Bari- 
loche,  Nov.,  1926. 

23.  Mycomyia  jaffuelensis  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  32  (key  to  species)  ; 43,  3 males, 

2 females;  PL  VIII,  figs.  59,  60  (male  terminalia)  — 
Chile. 

In  addition  to  the  characters  already  ascribed  to  the  species, 
the  following  setal  characteristics  of  the  wing  are  added.  Mi,  ]\l2, 
M4,  Ciii,  apical  half  of  Cu  and  Sc  setose. 

Additional  records : Chile  : — 1 male,  Concepcion,  Oct.,  1927 
(Jaffuel  and  Pirion). 


PECTINATA  Group 

24.  Mycomyia  pectinata  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species)  ; 43,  2 males, 
1 female;  PL  VIII,  figs.  61,  62,  63  (male  terminalia)  — 
Argentina. 

TAURUS  Group 

25.  Mycomyia  taura  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species)  ; 44,  6 males; 
PL  IX,  figs.  64,  65,  66,  67  (male  terminalia)  — Argen- 
tina; Chile. 
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26.  My  corny  ia  divisa  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species)  ; 45,  7 males; 
PL  IX,  figs.  68,  69,  70  (male  terniinalia) — Chile; 
Argentina. 

In  addition  to  the  characters  already  ascribed  to  the  species, 
the  following  setal  characteristics  of  the  wing  are  added.  Mi,  Mg, 
Mi  and  Ciii  with  setae  sparse  or  numerous ; Cii  with  very  few  setae 
to  completely  setose ; Sc  with  very  few  setae  to  apical  half  setose. 

Additional  record:  Chile:  — 30  males,  Angol  (D.S.  Bullock). 

SETIFERA  Group 

27.  Mycomyia  setifera  Freeman,  1951. 

1951.  Freeman,  loc.  cit.  Ill:  31  (key  to  species)  ; 45,  3 males, 
1 female;  PI.  IX,  figs.  71,  72,  73,  74  (male  termiiialia)  — 
Chile. 

PORTOBLEST  Group 

Head : ocellar  bristles  damaged ; clypeus  with  short,  fine  setae ; 
first  flagellar  segment  longer  than  scape  plus  pedicel ; apical  dorsal 
seta  of  pedicel  one-third  as  long  as  first  flagellar  segment ; palpus 
weakly  developed. 

Thorax : large  pleural  sclerites  dark ; hind  coxa  suffused  later- 
ally ; foretibia  and  forebasitarsus  subequal ; mesocoxal  spurs  reach- 
ing to  mouthparts  and  with  two  apical  spines ; Sc  branched,  Sco 
ending  in  Ri  + 2 + 3. 

Terniinalia : tergal  portion  with  tergal  style  forceps-like ; a 
median  trilobed  process. 

28.  Mycomyia  portoblest  n.  sp. 

Male : Head  fuscous  above,  clypeus  and  palpi  yellow,  short  fine 
setae  on  both,  those  on  clypeus  shorter  and  finer. 

Thorax : pleura  largely  fuscous ; anterior  and  posterior  pro- 
notum,  paratergite,  postspiracular  plate,  proepisternum  and  pro- 
epimeron  yellow;  mesonotum  dark,  humeral  area  light,  acrostichal 
stripe  somewhat  in  evidence ; scutellum  and  postnotum  dark, 
former  with  scattered  short,  fine  setae  and  four  large  scutellar 
setae ; coxae  and  femora  yellow ; comb  between  spurs  on  midtibia 
sparse;  Scg  ending  at  middle  of  Ri+2  + 3;  Sc  with  apical  two-fifths 
setose;  Mi  + o bare;  Mi,  Mg,  M4,  Cu  and  Cui  setose;  Mi  + g shorter 
than  Mg  or  Cui ; fMi  + g distad  of  R^;  posterior  fork  basad  of  fR ; 
halter  yellowish. 

Abdomen:  fuscous,  posterior  margin  of  segments  appearing 
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lighter ; SVIII  subtriangular,  apex  rounded,  bare ; TVIII  arcuate ; 
posterior  margin  protuberent  medianly,  setose,  base  somewhat  en- 
larged. 

Terminalia:  (figs.  102,  103);  outer  style  of  sternal  portion 
absent,  middle  sternal  process  bifid,  apex  of  shorter  portion  setu- 
liferous,  outer  portion  with  an  apical  spur ; inner  sternal  process 
flattened,  elongate  with  an  apical  hood ; ventral  sternal  lobe  small, 
setiferous ; a large  subtriangular,  flattened  sclerite  laterally  which 
joins  sternal  and  tergal  portions;  tergal  portion  with  outer  style 
forceps-like,  setuliferous  with  a basal  median  setiferous  lobe,  the 
setae  long ; base  with  median  posterior  portion  tri-lobed,  lateral 
lobes  narrow,  slightly  clubbed  and  setiferous  apically,  median  lobe 
rounded  distally,  setuliferous ; anal  segment  short  and  broad. 

Holotype  : Argentina  : — Rio  Negro,  Porto  Blest,  Dec.  2,  1926. 
(U.S.N.M.). 

Observations:  This  species  is  not  closely  related  to  any  other 
species  of  Mycomyia  presently  known.  As  far  as  can  be  determined 
from  present  information,  it  belongs  to  a group  which  is  restricted 
to  Patagonia.  In  Freeman’s  key  this  species  runs  to  the  cliiJensis 
— simillima  couplet. 


PAUPERCULUS  Group 

Head:  ocellar  bristles  reaching  halfway  to  base  of  antennae. 

Thorax:  fuscous;  foretibia  almost  one  and  one-half  times  as 
long  as  forebasitarsus ; mesocoxal  spur  absent;  Sc  branched,  Sco 
ending  in  Ri  + 2 + 3. 

Terminalia:  tergal  portion  with  three  pairs  of  combs  and  a 
pair  of  long  lateral  setae  as  in  the  i ant  ilia  group. 

29.  Mycomyia  paupercula  11.  sp. 

Male : Head  fuscous,  ocellar  bristles  moderately  long,  palpi 
reddish-yellow,  antennae  damaged. 

Thorax : fuscous ; scutellum  with  four  large  setae ; several  large, 
long  setae  at  median  antero-apical  margin  of  forecoxa ; coxae  red- 
dish-yellow, legs  broken  except  one  foreleg ; foretibia  one  and  four- 
tenths  the  length  of  forebasitarsus ; mesocoxal  spur  absent ; wing 
with  Sc  setiferous  distally  and  ending  in  middle  of  Ri  + 2 + 3;  Mi,  M2, 
M4,  Cu  and  Cui  setose.  Mi + 2 bare;  Mi + 2 subequal  to  M2  and  Cui ; 
posterior  fork  below  cell  R3. 

Abdomen : fuscous ; TVIII  narrow,  setiferous,  arcuate ; SVIII 
subtriangular  with  excavated  lateral  margins. 
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Terminalia:  (figs.  104,  105);  outer  style  divided  into  several 
apical  lobes ; lateral  lobe  setiferous  with  a distal  hook-like  process ; 
median  lobe  flattened,  bent  apically,  expanded,  with  many  small 
setae  along  apical  median  margin ; inner  lobe  simple,  subcylindri- 
cal  with  apical  setae ; a trifid  process  halfway  from  base,  one  prong 
flattened,  setiferous ; aedeagus  elongate,  narrow ; tergal  portion 
with  a pair  of  long  lateral  setae  on  each  side,  an  apically  bent 
process  with  a curved  fringe  of  setae  joined  to  their  base ; anal 
ring  modified  and  immovably  attached  to  basal  portion,  lateral 
anterior  process  and  basally  fused  posterior  process  with  apical 
fringe  of  setae;  anal  segment  short  and  broad. 

Holotype : Chile  : — Santiago,  Marga  Marga,  Sept.  19,  1927 
( Jaffuel  and  Pirion) . (U.S.N.M.) . 

Observations : This  species  seems  to  be  related  to  species  of  the 
i ant  ill  a group  the  tergal  portion  being  somewhat  like  that  of  irene. 
All  parts  of  the  terminalia  are,  however,  distinct  from  any  other 
described  species.  Depending  on  the  type  of  tibial  combs  which 
may  be  found  to  be  present  on  the  mid  and  hind  legs,  this  species 
would  run  only  to  one  of  these  species  in  Freeman ’s  key : M. 
inermis,  M.  cylindrical  M.  forcipata  or  M.  coxalis. 

III.  Nearctic  Mycomyia 

The  knowledge  of  the  genus  Mycomyia  in  the  Nearctic  Pegioii 
is  in  a very  unsatisfactory  state,  many  of  the  species  being  un- 
recognizable from  their  original  descriptions.  The  confusion  may 
be  traced  to  any  one  or  a combination  of  factors  which  have  been 
enumerated  in  other  sections  of  this  paper  and  are  repeated  here 
for  emphasis.  Males  and  females  are  difficult  or  impossible  to 
correlate  and  determinations  must  generally  be  based  on  the  form 
of  the  male  terminalia.  The  females  alone  are  difficult  or  impossi- 
ble to  separate.  Since  the  early  workers  in  the  Diptera  did  not 
have  a complete  knowledge  of  the  group,  many  of  their  species  are 
not  characterized  by  morphological  differences  that  are  valid  for 
differentiation  from  other  species  now  known  to  exist.  These  ^^old” 
species  will  only  be  known  for  certain  if  a type  is  found  to  exist 
and  if  the  type  is  a male.  For  the  present,  at  least,  we  must  place 
many  species  in  a list  of  forms  of  uncertain  identity.  Because  of 
the  number  of  forms  of  uncertain  identity  in  this  region  (nearly 
fifty  percent)  a key  of  even  provisional  nature  is  omitted.  For 
the  same  reason  species  groups  are  also  omitted  for  the  present. 

Beside  the  aforementioned  problems,  there  has  been  no  work 
relating  the  Nearctic  fauna  to  that  of  the  remainder  of  Holarctic 

100 


VOLUME  XXXVIII 


Region.  It  seems  probable  that  at  least  some  New  World  species 
and  European  species  will  prove  to  be  synonymous.  Rather  than 
synonymize  species  of  which  I have  not  seen  the  European  types,  or 
material  compared  with  the  types,  I will  indicate  possible  synon- 
ymies or  relationships.  It  is  felt  that  less  confusion  will  result 
from  this  practice. 

The  first  Nearctic  species  of  My  corny  ia  known  to  science  are 
credited  to  Say  (1824)  who  described  three  species  of  Sciophila 
which  were  later  placed  in  Mycomyia  by  Johannsen  (1909,  1910). 
It  would  be  unwise  to  tamper  with  Johannsen ’s  interpretation  of 
the  species  since  this  would  only  create  confusion  (1)  by  leaving 
Say’s  names  without  an  identity,  and  (2)  by  giving  a new  name 
to  some  of  our  most  commonly  collected  species. 

The  Loew  (1869)  species  of  Sciophila  and  one  species  of  Poly- 
lepta  are  actually  Mycomyia  as  Johannsen  (1909)  first  suggested 
and  as  the  present  study  of  the  types  has  proved.  Since  the  Loew 
species  of  Mycomyia  have  proved  to  be  commonly  collected  species, 
it  would  seem  to  corroborate  Johannsen ’s  action  with  regard  to  the 
Say  descriptions. 

Coquillett  (1901  to  1905)  named  four  species  of  Sciophila;  all 
of  these  were  recognized  by  Johannsen  (1909)  as  belonging  to 
Mycomyia.  In  Johannsen ’s  work  the  specific  name  hreviviita  was 
mistakenly  transposed  as  hrevivittaia,  an  error  that  has  been 
perpetuated  by  all  subseciuent  workers. 

Adams  (1903)  described  two  species  of  Sciophila  which  have 
been  considered  to  be  Mycomyia.  Their  identity  is  not  settled. 

Johannsen  (1909)  listed  the  species  of  Mycomyia,  and  in  that 
work  many  Sciophila  {sensa  Winnertz)  were  placed  in  Mycoynyia 
Rondani  (1856)  which  was  subsequently  recognized  in  the  1909 
paper  for  the  first  time.  In  1910,  Johannsen  published  the  first 
comprehensive  work  on  American  Mycomyia ; twenty-five  species 
and  four  varieties  were  treated.  Two  of  the  varieties  were  named 
and  types  were  indicated  in  the  manner  of  subspecific  designations. 
The  available  types  of  the  Johannsen  species  have  been  examined. 
Johannsen ’s  last  publication  relating  to  this  group  was  in  a paper 
(1926)  in  which  he  examined  Walker’s  types  of  North  xVmerican 
fungus  gnats  and  found  that  Leia  unicolor  Walker,  1848  is  a female 
Mycomyia. 

Sherman  (1921)  described  a single  species  from  British  Colum- 
bia, though  the  identity  of  the  species  is  not  settled. 

Garrett  (1924)  in  two  papers  on  ‘‘British  Columbian  Myeeto- 
philidae  ’ ’ included  the  descriptions  of  sixteen  species  of  Mycomyia. 
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The  species  entitled  My  corny  a oviducta  new  species”,  is  quite 
evidently  a Boletina  as  Garrett  (1925)  recognized.  At  present  I 
can  recognize  only  four  of  his  species,  these  from  paratypes  and 
metatypes  distributed  by  the  author. 

Van  Duzee  (1928)  published  an  account  of  Californian  and 
Alaskan  fungus  gnats  which  included  the  description  of  seven  new 
species  of  Mycomyia.  I have  seen  the  holotypes  of  five  of  these. 
The  identities  of  M.  californica  and  M.  fuscipalpis  remain  un- 
settled. 

Fisher,  in  a series  of  papers,  added  to  the  knowledge  of  the 
group.  In  1937  she  described  nine  new  species,  figured  the  male 
terminalia  of  M.  hirticollis  and  gave  a key  to  the  males  of  the  east- 
ern species  of  Mycomyia.  In  1938  she  described  one  more  new 
species  and  in  1943  she  figured  the  male  terminalia  of  M.  flavoJiirta 
which  she  then  considered  to  be  a Neoempheria.  In  1952  she  co- 
authored  a paper  with  Shaw  on  the  fungns  gnats  of  Connecticut ; 
a key  to  the  species  of  Mycomyia  was  included  and  flavohirta  was 
again  treated  as  a species  of  Mycomyia. 

Shaw  described  one  new  species  of  Mycomyia  in  1940  and  in 
1941  described  three  more.  In  1947  he  made  a study  of  variation 
of  the  wing  venation  in  M.  oMiqua  while  in  1940  he  illustrated  and 
mentioned  an  abnormal  venation  in  M.  imitans. 

The  most  serious  obstacle  to  completion  of  the  study  of  Nearctic 
Mycomyia  is  the  complete  unavailability  of  the  Garrett  holotypes. 
Out  of  a total  of  sixteen  species  of  Mycomyia  described  by  him, 
twelve  are  still  not  recognized.  The  other  four  species  have  been 
placed  by  examination  of  specimens  other  than  the  holotypes,  but, 
determined  by  Garrett.  Since  he  sometimes  determined  two  dif- 
ferent species  under  a single  name,  my  interpretations  of  his  species 
must  be  considered  to  be  provisional. 

In  addition,  three  species  of  Johannsen  and  two  species  of  Loew 
are  known  to  me  only  by  the  female  types.  The  single  Walker 
species  is  also  described  from  a female.  I have  not  seen  the  speci- 
men. One  other  species  was  described  from  a female  by  Adams 
and  I have  not  seen  the  type  of  this  species  either.  Adams,  Sher- 
man, Coquillett  and  Johannsen  have  each  described  one  species 
from  a male  specimen,  but,  I cannot  recognize  their  species  without 
reference  to  the  type  material.  Van  Duzee  has  two  species  in  this 
same  category. 

In  summation  then,  I can  now  recognize  thirty-one  species  from 
specimens.  Four  others  would  probably  be  recognized  if  I had  type 
specimens.  Twenty-five  species  are  known  only  by  name  or  by 
female  specimens. 
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1.  Mycomyia  oMiqua  (Say),  1824. 

1824.  SciopJiila  oMiqua  Say,  App.  Long’s  Exped.  St.  Peter’s 
Kiver  2:  363,  male  — N.W.  Territory. 

1828.  Sciophila  ohliqua,  Wiedemann,  Anssereiir.  Zweiflng. 
Ins.  1 : 63  — N.W.  Pennsylvania. 

1869.  Sciophila  ohtruncata  Loew,  Berlin.  Entom.  Zeitschr.  13 : 
139,  male  — Washington,  D.C.  NEW  SYNONYMY. 

1909.  Mycomya  oMiqua,  Johannsen,  Genera  Inseetorinn,  Ease. 
93  : 49  — as  new  combination. 

1909.  Mycomya  oMruncata,  Johannsen,  Genera  Inseetorinn, 
Ease.  93  : 49  — as  new  combination. 

1910.  Mycomya  oMiqua,  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  No.  180:  166  (key  to  males)  ; 169  (key  to  females)  ; 
174;  fig.  102  (wing)  ; fig.  133  (male  terminalia)  — New 
York;  Rhode  Island;  Massachusetts;  New  Hampshire; 
Wisconsin;  Quebec.  Eixed  identity  of  species. 

1910.  Mycomya  ohtruncata,  Johannsen,  Maine  Agric.  Expt. 
Sta.  Bull.  No.  180:  166  (key  to  males)  ; 172. 

1937.  Eisher,  Jour.  New  York  Ent.  Soc.  55:  392  (key  to 
males). 

1937.  Mycomyia  ohtruncata,  Eisher,  loc.  cit.  55 : 391  (key  to 
males). 

1947.  Shaw,  American  Mid.  Nat.  38:  708,  fig.  1 (wing  varia- 
tion ) . 

1952.  Mycomya  ohliqua,  Shaw  and  Eisher,  Connecticut  Geol. 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  190  (key  to  species)  • — 
Maine;  New  Hampshire;  Massachusetts;  New  York; 
Rhode  Island. 

This  is  one  of  the  most  common  species  of  fungus  gnats  in  the 
northern  and  eastern  parts  of  the  region.  I have  examined  the  type 
(1222)  of  M.  ohtruncata  at  the  Museum  of  Comparative  Zoology 
(Harvard  Univ.)  and  I find  that  it  is  a male  and  that  the  terminalia 
are  typical  of  the  species  M.  ohliqua.  Variation  of  the  form  of  the 
male  terminalia  of  M.  ohliqua  apparently  follows  no  distributional 
lines  and  is  not  very  great  for  any  of  the  structures.  The  Euro- 
pean species  M.  circumdata  (Staeg.),  1840  may  be  a synonymic 
species.  The  Neotropical  species  M.  austr ohliqua  described  in  this 
paper  is  very  closely  allied. 

Tennessee  : Great  Smoky  Mt.  Ntl.  Pk.,  Gatlinburg,  Beech  Gap, 
Hemlock  Eor.,  Pine-oak  Eor.,  1500-5500',  July  13-18,  1947,  RHW, 
9 m.  North  Carolina:  Black  Mts.,  Mt.  Mitchell,  5000-6711',  Sept. 
4-7,  1930,  NB,  1 m.  No  data,  1 m.  Virginia:  Great  Ealls,  June, 
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1922,  J.M.  Aldrich,  1 m.  Prospect  Hill,  Sept.  14,  1920,  C.T.  Greene, 
1 m.  West  Virginia:  White  Sulphur  Springs,  Sept.  25,  1915,  F. 
Knab,  1 ni.  Maryland:  Plummer’s  I.,  June  20,  1912,  H.  Barber, 
1 m.  Glen  Echo,  July  2,  1922.  J.R.  Malloch,  2 m.  Takoma  Pk., 
July  6,  1944,  HKT,  1 m.  Baltimore  Co.,  Beaver  Dam  Run,  July  7, 
1940,  EGF,  1 m.  New  Jersey:  Riverton,  July  3,  CWJ,  1 m. 
Pennsylvania  : Castle  Rock,  H.  Skinner,  2 m.  Laurelton,  Aug.  4, 
NB,  2 m.  North  Mt.,  Sept.  1,  CWJ,  1 m.  Hazleton,  Sept.  6,  1912, 
Sept.  17,  1914,  WGD,  2 m.  Rhode  Island:  Kingston,  2 m. 
Connecticut:  Beacon  Falls,  Sept.  12,  1933,  CPA,  1 m.  Massa- 
chusetts: Leverett,  July  12-Sept.  22,  1952,  EIC,  THF,  9 m. 
Brewster,  July  16,  1941,  Fraker,  1 m.  Mt.  Everett,  July  24,  1948, 
EIC,  2 in.  AAMods  Hole,  July  25,  CAVJ,  3 m.  Martha’s  Vineyard, 
Aug.  22,  CAVJ,  1 m.  Amherst,  Aug.  28-30,  1951,  EIC,  5 m. 
Montague,  Sept.  8,  1952,  EIC,  1 m.  Dedham,  Sept.  8,  CWJ,  1 m. 
Holliston,  Sept.  15,  NB,  1 m.  Auburndale,  Sept.  20,  CWJ,  3 m. 
Sunderland,  Cranberry  Pond,  Sept.  20-Oct.  15,  1951,  EIC,  4 m. 
Mt.  Toby,  Sept.  28,  1950,  EIC,  THF,  5 m.  Cummington,  Sept.  30, 
1950,  EIC,  1 m.  New  Hampshire  : White  Mts.  — Huntington  Rav. 
Tr.,  3000-3300',  Aug.  4,  1944,  Sept.  4,  1940,  JFH,  2 m.  Osgood 
Ridge,  Aug.  25,  1935,  CPA,  1 m.  King’s  Rav.  Tr.,  Aug.  26,  1935, 
CPA,  AV.  Harrison,  6 m ; 1280-3000',  Sept.  6-Oct.  12,  1940,  JFH, 
A^L,  E.  King,  FES,  27  m.  Galehead  Tr.,  2000-3000',  Aug.  31,  1951, 
OSF,  7 m.  Twinway-Zealand  Mt.,  Sept.  1,  1951,  OSF,  3 m.  Tuck- 
erman’s  Rav.  Tr.,  2100-3100',  Sept.  4-Oct.  10,  1940,  JFH,  5 m. 
Dolly  Copp  Camp,  1400',  Sept.  4,  1940,  JFH,  2 m.  Ammonoosuc 
Rav.,  2700-3000',  Sept.  5,  1940,  JFH,  VL,  10  m.  Mt.  Pleasant, 
Sept.  12,  1919,  AV.D.  Batchelor,  1 m.  Vermont:  Laurel  L.,  Aug. 
3,  1934,  H.D.  Pratt,  1 m.  Quebec  : Kazubazua,  July  10-Aug.  17, 
1927,  G.S.  AAMlley,  F.P.  Ide,  4 m.  Knowlton,  July  26,  1929,  LJM, 
1 m.  Gaspe,  St.  Jean  R.,  Aug.  20,  1936,  EGF,  2 m.  Anticosti, 
Ellis  Bay,  Aug.  24,  W.S.  Brooks,  1 m.  Norway  Bay,  Aug.  26-31, 
1938,  GES,  G.A.  Hobbs,  3 m.  Laniel,  Aug.  30,  1933,  1 m,  Aug.  30- 
Sept.  7,  1939,  F.P.  Ide,  3 m.  Meach  L.,  Oct.  17,  1938,  GES,  1 m. 
New  Brunswick:  Lepreaux  Harbor,  Aug.  31,  1951,  JFH,  1 m. 
Ontario:  Simcoe,  July  1,  1939,  GES,  2 m.  Lake  of  Bays,  Norway 
Point,  July  31-Aug.  1,  1939,  JM,  2 m.  Michigan:  Douglas  L., 
Aug.  12,  1922,  1 m.  Ohio  : Ross  Co.,  July  4,  1949,  R.R.  Dreisbach, 
1 m.  Indiana:  Turkey  Run,  June  27,  1933,  ALM,  1 m.  Iowa: 
Boone  Co.,  Ledges  St.  Pk.,  June  20-25,  1949,  JL,  A.  Gaston,  2 m; 
June  21-Oct.  13,  1950,  JL,  3 m.  Webster  Co.,  Dolliver  Mem.  St. 
Pk.,  June  30,  1950,  JL,  1 m.  Dubuque  Co.,  White  Pine  Hollow, 
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July  4,  1949,  JL,  3 m.  Polk  Co.,  Des  Moines,  July  4,  1950,  JL,  1 m. 
Linn  Co.,  Palisades-Kepler  St.  Pk.,  July  8,  1950,  JL,  J,  Slater, 
Hicks,  3 m.  Sioux  City,  July  15,  1950,  JL,  10  m.  Van  Buren  Co., 
Lacey-Keosauqua  St.  Pk.,  Sept.  9,  1949,  S & L,  5 m.  Minnesota: 
Clearwater  Co.,  Lake  Itasca  St.  Pk.,  Sept.  1-3,  1950,  JL,  24  m.  5 
mi.  S.E.  Pequot  L.,  Sept.  4,  1948,  Hicks  & Laffoon,  1 m.  Manitoba  : 
Aweme,  Aug.  27,  1917,  N.  Criddle,  1 ni.  Idaho  : Priest,  Hunt  Crk., 
Sept.  1,  1919,  ALM,  1 m.  British  Columbia:  Cultus  L.,  July  29, 
1948,  HBF,  1 m.  N.  Westminster,  Aug.  8,  1917,  ALM,  1 m. 

2.  My  corny  ia  imitans  Johannsen,  1910. 

1910.  Mycomya  imitans  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  167  (key  to  males)  ; 169  (key  to  females)  ; 177, 
males,  females;  figs.  132,  136  (male  terminalia) — New 
York;  Rhode  Island;  Massachusetts;  Wisconsin; 
British  Columbia. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  391  (key  to 
males). 

1940.  Shaw,  Can.  Ent.  72:  51  (wing  variation)  ; fig.  8 (wing). 
1947.  Shaw,  Amer.  Mid.  Nat.  38:  711  (wing  variation). 
1952.  Mycomya  imitans,  Shaw  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  190  (key  to  males)  — 
Maine;  Massachusetts;  Connecticut;  New  York; 
Rhode  Island. 

There  is  great  variation  in  the  tergal  portion  of  the  terminalia 
of  this  species.  The  variation  consists  of  the  presence  or  absence 
of  a process  with  all  intermediate  forms  between  the  least  de- 
veloped type  and  the  most  highly  developed  form  of  the  style. 
The  variations  are  not  correlated  with  geographic  distribution,  the 
forms  appearing  randomly  throughout  the  range  of  the  species. 
There  is,  however,  one  exception  to  this.  Specimens  from  British 
Columbia  exhibit  a style  of  a constant  form  and  the  distributional 
notes  show  that  this  population  is  isolated.  Rather  than  consider 
the  population  as  a genetic  entity,  i.e.  a species,  it  is  considered  as 
a clinal  variant  until  more  information  is  forthcoming.  The  form 
of  the  style  in  these  specimens  is  found  in  other  portions  of  the 
range  of  this  species. 

North  Carolina:  Mt.  Mitchell,  NeeFs  Crk.,  May  30,  1946,  JFH, 
2 m.  Virginia:  Fairfax  Co.,  July  28,  1915,  RCS,  1 m.  West 
Virginia:  Lost  R.  St.  Pk.,  July  2,  1941,  A.  Stone,  1 m.  Maryland: 
Plummer’s  I.,  June  28,  1905,  H.S.  Barber,  1 m;  July  21,  1907,  W.L. 
McAtee,  1 m.  Glen  Echo,  July  9,  1922,  J.R.  Malloch,  1 ni.  Penn- 
sylvania : Laurelton,  Aug.  4,  NB,  1 m.  New  York  : McLean  Res., 
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Inlet  Brk.,  June  30,  1924,  1 m.  McLean  Bogs,  Reserve,  July  26, 
1925,  1 m.  L.  Placid,  July  1,  1922,  J.M.  Aldrich,  1 m.  S.  Wales, 
July  13,  1917,  MCV,  1 m.  Golden,  Aug.  2,  1914,  MOV,  3 m. 
Whiteface  Mt.,  above  4000',  Aug.  23,  1916,  1 m.  East  Aurora, 
Sept.  20,  1914,  MCV,  1 m.  Massachusetts:  Leverett,  June  14- 
Sept.  12,  1952,  EIC,  8 m.  Rowe,  July  11,  1951,  EIC,  2 m.  Wil- 
liamsburg, Aug.  7,  CWJ,  1 m.  Amherst,  Aug.  28,  1951,  EIC,  1 m. 
Montague,  Sept.  8,  1951,  EIC,  2 m.  New  Hampshire:  White  Mts. 
— Glen  House,  July  17,  CWJ,  1 m.  Morrison,  (coll.)  2 m.  Tucker- 
man’s  Rav.  Tr.,  Aug.  14,  1935,  JFH,  5 m;  2500-5000',  Sept.  2-4, 
1940,  VL,  JFH,  8 m.  King’s  Rav.  Tr.,  Aug.  26,  1935,  CPA,  1 m; 
1280-3000',  Sept.  6-12,  1940,  JFH,  FES,  4 m.  Snyder  Brk.,  Aug.  26, 
1935,  CPA,  1 m.  Huntington  Rav.  Bowl,  3400-4300',  Sept.  4,  1940, 
JFH,  VL,  5 m.  Ammonoosuc  Rav.  3000',  Sept.  5-12,  1940,  JFH, 

2 m.  Mt.  Pleasant,  Sept.  12,  1917,  W.D.  Batchelor,  1 m.  Ver- 
mont: Willoughby  L.,  1400',  June  17-29,  1945,  CPA,  2 m.  Battell 
St.  Pk.,  July  17,  1952,  EIC,  1 m.  Maine  : Mt.  Desert-Canada  Brk., 
June  17,  1935,  CPA,  1 m.  Canon  Brk.,  June  24,  1935,  CPA,  1 m. 
Mt.  Katahdin,  3000',  July  28,  1951,  CPA,  1 m.  Nova  Scotia: 
Colchester  Co.,  Five  Is.,  Minas  Basin,  June  25,  1951,  CPA,  2 m. 
Guysborough  Co.,  Sherbrooke,  June  29,  1951,  CPA,  1 m.  Victoria 
Co.,  Cape  Breton,  Beinn  Bhreagh,  500',  July  1,  1951,  CPA,  1 m. 
Quebec  : Abbotsford,  June  14,  1937,  Aug.  24-Sept.  2,  1936,  GES, 

3 m.  Laniel,  July  3,  1944,  A.R.  Brooks,  1 m.  Anticosti,  Ellis  Bay, 
Aug.  24,  W.S.  Brooks,  1 m.  Gt.  Whale  R.,  Aug.  31,  1949,  J.R. 
Vockeroth,  1 m.  Ontario  : Simcoe,  June  6,  1939,  GES,  2 m.  Iowa: 
Boone  Co.,  Ledges  St.  Pk.,  June  20,  1949,  A.  Gaston,  I.  Norman, 
2 m ; June  21-July  29,  1950,  JL,  22  m.  Webster  Co.,  Dolliver  Mem. 
St.  Pk.,  June  30,  1950,  JL,  2 m.  Jackson  Co.,  Maquoketa  Cave  St. 
Pk.,  July  3,  1949,  JL,  1 m.  British  Columbia:  Robson,  July  3, 
1947,  HRF,  1 m.  Cultus  L.,  July  7-13,  1948,  HRF,  4 m. 

3.  Mycomyia  tantilla  (Loew),  1869. 

3869.  Sciophila  tantilla  Loew,  Berlin.  Entom.  Zeitschr.  13: 
140,  female  — Nebraska. 

1905.  Sciophila  tantilla,  Aldrich,  Smiths.  Misc.  Coll.  46 : 141 
— catalogue.  D.C. 

1909.  Mycomya  tantilla,  Johannsen,  Genera  Insectorum,  Fasc. 
93  : 50  — as  new  combinaation.  Eastern  U.S. 

1910.  Mycomya  tantilla,  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  166  (key  to  males)  ; 168  (key  to  females)  ; 175, 
male  and  female;  fig.  105  (wing);  figs.  140,  143  (male 
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terminalia) — South  Dakota;  Wyoming;  Wisconsin; 
Nebraska. 

1937.  Fisher,  Joiir.  New  York  Ent.  Soc.  45:  392  (key  to 
males). 

1939.  Fisher,  Trans.  Amer.  Ent.  Soc.  65 : 228  — Costa  Rica. 

1952.  Mycomya  tantilla,  Shaw  and  Fisher,  Connecticut  Geol. 

and  Nat.  Hist.  Snrv.  Bull.  No.  80 : 191  — Maine. 

I have  seen  the  type  (1219)  at  the  Museum  of  Comparative 
Zoology  (Harvard  IJniv.). 

There  is  some  difference  in  the  form  of  the  male  terminalia  of 
the  Saskatchewan  and  New  Mexico  specimens  from  those  of  other 
areas  and  from  each  other.  Most  of  these  differences  are  found  in 
the  degree  of  development  of  the  dististyle  and  its  process.  The 
specimen  from  New  Mexico  is  intermediate  in  form  between  speci- 
mens of  tantilla  from  other  areas  and  M.  kiamichii.  The  large 
number  of  specimens  of  both  tantilla  and  kiamichii  from  Iowa, 
taken  at  the  same  time  and  in  the  same  area,  show  little  variation 
and  no  intermediates.  This  fact  seems  to  indicate  that  the  New 
Mexico  form  is  a distinct  species.  It  is  probable  that  the  specimen 
recorded  by  Fisher  (1939)  from  Costa  Rica  is  not  taniilla  but  a 
closely  related  species.  I have  not  been  able  to  locate  this  speci- 
men. 

This  species  gives  the  name  to  the  Neotropical  tantilla  group 
and  is  closely  related  to  the  Neotropical  species  M.  cl  eta. 

Ontario:  Ottawa,  July  19,  1946,  GES,  1 m.  Iowa:  Sioux  City, 
June  11,  1949,  S & L,  1 ni.  3 mi.  S.E.  Holly  Springs,  June  12, 
1949,  S & L,  97  m.  Ames,  June  18,  1940,  J.U.  McGuire,  1 m. 
South  Dakota:  Springfield,  June  26,  1924,  1 m.  Saskatchewan: 
Christopher  L.,  Sept.  3,  1948,  A.R.  Brooks,  1 m.  New  Mexico  : 
Magdalena  Mt.,  Aug.,  1894,  Snow,  1 m. 

4.  Mycomyia  kiamichii  Shaw,  1940. 

1940.  Shaw,  Can.  Ent.  72 : 50,  1 male ; fig.  4 (male  terminalia) 
— Oklahoma. 

I have  seen  the  Holotype  of  this  species  in  the  collection  of  F.R. 
Shaw.  lowA:  3 mi.  S.E.  Holly  Springs,  June  12,  1949,  S & L,  14  m. 

5.  Mycomyia  hirticollis  (Say),  1824. 

1824.  Sciophila  hirticollis  Say,  App.  Long’s  Exped.  St.  Peter’s 
River  2 : 362  — N.W.  Territory. 

1828.  Sciophila  hirticollis,  Wiedemann,  Aussereur.  Zweiflug. 
Ins.  1 : 64  — N.W.  Pennsylvania. 
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1869.  Sciophila  appendiculata  Loew,  Berlin.  Entom.  Zeitschr. 

13  ; 139,  male  — New  York.  NEW  SYNONYMY. 

1909.  Mycomya  appendiculata,  Johannsen,  Genera  Insectornm 
Ease.  93  : 46  — as  new  combination. 

1909.  Mycomya  hirticollis,  Johannsen,  Genera  Insectornm 
Ease.  93  : 48  — as  new  combination. 

1910.  Mycomya  hirticollis,  Johannsen,  Maine  Agric.  Expt. 
Sta.  Bull.  180:  167,  168  (key  to  males)  ; 169,  170  (key  to 
females)  ; 181. 

1910.  Mycomya  appendiculata,  Johannsen,  Maine  Agric.  Expt. 

Sta.  Bull.  180:  168  (key  to  males)  ; 181  — New  York. 
1937.  Eisher,  Jour.  New  York  Ent.  Soc.  45:  392  (key  to 
males)  ; 393  ; PI.  30,  fig.  13  (lateral  view,  male  terminalia)  ; 
PI.  30,  fig.  14  (dorsal  view,  male  terminalia) — Nova 
Scotia. 

1937.  Mycomyia  appendiculata,  Eisher,  Jour.  New  York  Ent. 
Soc.  45:  391  (key  to  males). 

1952.  Mycomya  hirticollis,  Shaw  and  Eisher,  Connecticut  Geol. 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  190  (key  to  species) 
— New  Hampshire. 

1952.  Mycomya  appendiculata,  Shaw  and  Eisher,  Connecticut 
Geol.  and  Nat.  Hist.  Surv.  Bull.  No.  80:  189  (key  to 
species)  ; 190  — New  York. 

Eisher ’s  concept  (1937)  of  this  species  is  followed  in  order  to 
avoid  unnecessary  confusion  in  the  group.  I have  seen  the  type 
(1221)  of  M.  appendiculata  at  the  Museum  of  Comparative  Zoology 
(Harvard  Univ.).  It  is  a male  of  hirticollis  and  is  synonymized 
here  for  the  first  time. 

The  inner  style  of  the  male  terminalia  is  illustrated  (fig.  106) 
for  comparison  with  that  of  M.  hirticauda  (fig.  107). 

Tennessee  : Great  Smoky  Mt.  Ntl.  Pk.,  Gatlinburg,  Mixed  Mesophil, 
1500',  July  5,  1947,  RHW,  1 m.  New  Jersey:  Morris  Co.,  Brook- 
side,  July,  1 m.  New  York:  Colden,  Aug.  2,  1914,  MCV,  1 m. 
Bear  Mt.,  Sept.  26,  1919,  ALM,  1 m.  Ithaca,  Nov.  4,  1933,  ERS, 

4 m.  Massachusetts:  Dover,  May  12,  1903,  1 m.  Mt.  Everett, 
July  24,  1948,  EIC,  1 m.  Amherst,  Aug.  29,  1951,  EIC,  1 in.  New 
Hampshire:  White  Mts.  — Gorham,  Aug.  12,  1 m.  King’s  Rav., 
Aug.,  26,  1935,  CPA,  1 m.  2000-3000',  EES,  3 m.  Galehead  Tr., 
2000',  Aug.  31,  1951,  OSE,  1 m.  Twinway-Zealand  Mt.,  Sept.  1, 
1951,  OSE,  3 m.  Dolly  Copp  Camp,  1400',  Sept.  4,  1940,  JEH, 
1 m.  Ammonoosuc  Rav.,  2700-3000',  Sept.  5-12,  1940,  JEH,  VL, 

5 m.  Huntington  Rav.,  3000-3600',  Sept.  4,  1940,  VL,  2 m.  Tuck- 
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erman’s  Rav.,  2100-3600',  8ept.  4-10,  1940,  JFH,  FE8,  4 m.  Ver- 
mont: 8.  Newfane,  July,  Bryant,  1 m.  Nova  8cotia:  Digby,  Aug. 
21,  1943,  1 m.  Quebec  : Gaspe,  Aug.  13,  1937,  CPA,  2 m.*^  Cape 
Bon  Ami,  Aug.  19,  1936,  EGF,  6 m.  Montana:  Glacier  Ntl.  Pk., 
Avalanche  L.,  3900',  Aug.  26,  1947,  CPA,  1 m.  Alberta:  Edmon- 
ton, Aug.  18,  1936,  E.H.  8trickland,  2 m.  British  Columbia: 
Robson,  July  30,  1947,  Aug.  9-8ept.  3,  1949,  IIRF,  6 m.  Wash- 
ington : Mt.  Rainier  — Nisqually  Glac.,  4000',  July  27,  1947,  CPA, 
2 m.  Wonderland  Tr.,  5500',  Aug.  1,  1947,  CPA,  1 m.  Eagle  Peak, 
Aug.  25,  1921,  ALM,  2 m.  Longmire,  Aug.  26,  1921,  ALM,  1 m. 
Olympic  Ntl.  Pk.  — Boulder  L.  Tr.,  2300-3500',  Aug.  5,  1947,  CPA, 
2 m.  Hot  8prings,  5500',  Aug.  7,  1947,  CPA,  1 m.  Mt.  Baker  — 
Silver  Fir  Camp,  1800',  Bagley  Crk.  Camp,  2500',  Aug.  13,  1947, 
CPA,  2 m.  Oregon:  Wallowa  Mts.,  Lostine  Valley,  Aug.  7,  1947, 
CPA,  1 m. 

6.  My  corny  ia  hirticauda  Van  Duzee,  1928. 

1928.  Van  Duzee,  Proc.  California  Acad.  Sci.  (4)  : 17 : 38,  2 
males,  5 females;  fig.  3 (male  terminalia) — California. 

Through  the  courtesy  of  Dr.  E.L.  Kessel  of  the  California 
Academy  of  Sciences,  I have  been  able  to  examine  the  entire  type 
series  of  this  species.  The  paratypes  proved  to  be  two  males  and 
four  females  rather  than  one  male  and  five  females  as  reported  by 
Van  Duzee.  Unfortunately,  the  terminalia  of  one  of  the  males 
was  lost  by  me  during  examination.  One  of  the  females  is  minus 
the  abdomen.  The  holotype  is  registered  as  no.  2489  and  the  allo- 
type as  no.  2490. 

The  males  can  be  separated  from  the  males  of  liirficolUs  by 
only  a single  character  of  the  terminalia.  The  inner  style  of 
hirticauda  is  excavated  on  the  apical  margin  (fig.  107)  while  the 
apical  margin  of  hirticollis  is  smooth  (fig.  106). 

Washington:  Lilliwaup,  July  23,  1917,  ALM,  1 m.  Mt.  Rainier, 
Longmire  8prgs.,  2800',  July  23,  1947,  CPA,  1 m.  Chelan  L., 
Lucerne,  July  29,  1917,  ALM,  2 m.  Oregon:  Hood  R.,  June  30, 
1917,  ALM,  1 m.  Rogue  R.  Ntl.  For.,  Beaver  Sulfur  Camp,  1750', 
Aug.  9,  1950,  CPA,  1 m. 

7.  Mycomyia  littoralis  (Say),  1824. 

1824.  Sciophila  littoralis  Say,  App.  Long’s  Exped.  St.  Peter’s 
River  2:  361  — Lake  Superior. 

1828.  Sciophila  litteralis  (sic),  Wiedemann,  Aussereur. 
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Zweiflug.  Ins.  1 : 64  — N.W.  Pennsylvania.  Misspelling 
of  specific  name. 

1909.  My  corny  a lift  oralis,  Johannsen,  Genera  Insectorum, 
Pasc.  93  : 48  — as  new  combination. 

1910.  My  corny  a littoralis,  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  166  (key  to  males)  ; 168  (key  to  females)  ; 170; 
fig.  145  (male  terminalia)  — New  York;  Wisconsin. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  391  (key  to 
males). 

1952.  Mycomya  littoralis,-^h-diW  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Siirv.  Bull.  No.  80:  189  (key  to  species)  — 
Maine;  New  Hampshire;  Vermont;  Massachusetts; 
Connecticut  ; New  York. 

I have  several  new  species,  which  are  not  described  at  the  pres- 
ent time,  which  are  very  close  to  littoralis.  It  is  quite  possible  that 
published  records  of  littoralis  in  reality  refer  to  one  of  these  species. 
The  European  species  df.  maura  (Walker),  1856,  and  M.  flava 
(Winnertz),  1863,  are  members  of  the  littoralis  complex. 
Tennessee:  Great  Smoky  Mts.  Ntl.  Pk.,  Gatlinburg,  Cove  For., 
Hemlock  For.,  3000-4400',  June  24-July  21,  1947,  RHW,  12  m. 
Virginia:  Shenandoah,  Big  Meadows,  July  3,  1939,  ALM,  2 m. 
New  Jersey:  Morris  Co.,  Brookside,  July,  2 m.  Pennsylvania: 
Luzerne  Co.,  Hazleton,  July  29-Aug.  3,  1912,  Sept.  17,  1914,  WGD, 
3 m.  North  Mt.,  Sept.  1,  2 m.  New  York:  Grand  I.,  June  26, 
1910,  MCV,  1 in.  S.  Wales,  July  9,  1911,  MCV,  1 m.  McLean  Res., 
Inlet  Brk.,  Aug.  7,  1925,  1 m.  Woodworth’s  L.,  Aug.  22,  1910, 
CPA,  1 m.  Massachusetts  : Dedham,  Sept.  4,  CWJ,  1 m.  Hollis- 
ton.  Sept.  19-21,  NB,  2 ni.  Essex,  Sept.  25,  1921,  1 m.  New  Hamp- 
shire : White  Mts.  — Snyder  Brk.,  Aug.  26,  1935,  CPA,  1 m. 
Huntington  Rav.  Tr.,  4700',  Aug.  4,  1944,  JFH,  1 m,  3300-4300', 
Sept.  4,  1944,  JFH,  VL,  3 m.  King’s  Rav.  Tr.,  Aug.  26,  1935, 
CPA,  4 m.  Osgood  Ridge,  June  (?)  26,  1935,  CPA,  2 m.  Gale- 
head  Tr.,  2000-3000',  OSF,  5 m.  Tuckerman’s  Rav.  Tr.,  2100- 
3000',  Sept.  4,  1940,  JFH,  5 m.  Cutler  Rav.,  3600',  Sept.  4,  1940, 
VL,  2 m.  Ammonoosuc  Rav.,  2700-3000',  Sept.  5,  1940,  JFH,  VL, 
22  m.  Vermont  : Downer  St.  For.,  Aug.  1,  1952,  EIC,  1 m.  Strat- 
ton, Aug.  26,  1933,  CPA,  1 m.  Quebec  : Knowlton,  Aug.  2,  1929, 
LJM,  1 m.  Laniel,  Aug.  11,  1939,  J.L.  Hitchon,  1 m.  Ontario: 
Kearney,  July  29,  1911,  MCV,  2 m.  Norway  Point,  Lake  of  Bays, 
July  31,  1919,  JM,  1 m.  Ohio:  Hocking  Co.,  July  4,  1949,  R.R. 
Dreisbach,  1 m.  Missouri:  Kahoka,  June  20,  1951,  R.C.  Froesch- 
ner,  2 m.  Iowa  : Boone  Co.,  Ledges  St.  Pk.,  June  25,  1950,  JL,  1 m. 
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Wisconsin:  Douglas  Co.,  Brule  R.,  Aug.  23,  1912,  W.  Stone,  1 m. 
No  data,  1 m.  Minnesota  : Clearwater  Co.,  L.  Itasca,  Sept.  1-3, 
1950,  JL,  3 m.  Itasca  St.  Pk.,  Sept.  2,  1950,  JL,  2 m. 


8.  Mycomyia  suhlittoralis  Shaw,  1941. 

1941.  Shaw,  Amer.  Mid.  Nat.  26 : 172,  1 male ; figs.  8,  9 (male 
terminalia)  — North  Carolina. 

The  terminalia  of  the  type  cannot  be  located  at  present.  I have 
seen  a specimen  determined  by  Shaw  as  well  as  the  remainder  of 
the  holotype.  It  is  closely  related  to  littoralis. 

Tennessee:  Great  Smoky  Mts.  Ntl.  Pk.  — Green  Briar  Cove,  June 
21,  1946,  R.R.  Dreisbach,  1 m.  Gatlinburg,  Cove  For.,  Hemlock  For., 
3000-4000',  July  13-20,  1947,  RIIW,  2 m.  Virginia  : Shenandoah, 
Big  Meadows,  July  3,  1939,  ALM,  1 m.  West  Virginia:  Hardy 
Co.,  Lost  R.  St.  Pk.,  July  30,  1940,  A.  Stone,  1 m.  New  York: 
Colden,  July  9,  1922,  MCV,  1 m.  Massachusetts:  Lake  May,  East 
Lee,  Aug.  2,  1930,  CPA,  1 ni.  Vermont  : Downer  St.  For.,  Aug. 
15,  1952,  EIC,  1 m.  Ontario:  Kearney,  Aug.  1,  1911,  MCV,  1 ni. 
Minnesota:  Clearwater  Co.,  Lake  Itasca,  Sept.  1-3,  1950,  JL,  13  m. 
Itasca  St.  Pk.,  Sept.  2,  1950,  JL,  8 in.  Montana  : Glacier  Pk.,  Lake 
McDonald,  Aug.  14,  1916,  ALM,  1 m.  Alberta:  Waterton  Ntl. 
Pk.,  July  24,  1946,  G.F.  Kiiowltoii,  1 m.  Washington:  Mt.  Baker, 
Bagley  Crk.  Camp,  2500',  Aug.  13,  1947,  CPA,  1 m. 

9.  Mycomyia  frequens  Johannsen,  1910.  New  status. 

1910.  Mycomya  littoralis  var.  frequens  Johannsen,  Maine 
Agric.  Expt.  Sta.  Bull.  180:  165  (key  to  males)  ; 168  (key 
to  females)  ; fig.  144  (male  terminalia)  ; 171  — California. 

This  is  one  of  the  closely  related  species  of  the  littoralis  com- 
plex. 

California  : Alameda  Co.,  Berkeley  Hills,  March  22-April  20,  1908, 
Cresson,  5 m.  Yosemite,  June  10,  1935,  ALM,  1 in. 

10.  Mycomyia  dentata  Fisher,  1937. 

1937.  Fisher,  Jour.  New  York  Eiit.  Soc.  45:  391  (key  to 
males);  396,  1 male;  fig.  10  (male  terminalia) — New 
Hampshire. 

1952.  Mycomya  dentata,  Shaw  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  189  (key  to  species)  ; 
190  — New  Hampshire. 
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I have  seen  the  type  (1416)  of  this  species  at  Cornell  University. 
I have  also  seen  a specimen  labelled  paratopotype ; however,  the 
original  paper  states  that  the  species  was  described  from  a single 
specimen,  therefore  the  designation  of  the  paratype  cannot  stand. 
This  is  another  of  the  closely  allied  species  of  the  littoralis  complex. 
North  Carolina-Tennessee  : Great  Smoky  Mts.,  Newfound  Gap, 
5000-5200',  Sept.  1,  1930,  NB,  1 m.  Pennsylvania:  North  Mt., 
Sept.  1,  1 m.  New  York  : McLean  Bes.  — Inlet  Brk.,  Aug.  7,  1925, 
1 m.  West  Ridge,  Ang.  7-17,  1925,  2 m.  S.E.  Slope,  Aug.  12,  1925, 
1 m.  The  Hook,  Ang.  19,  1925,  6 m.  McLean  Bogs,  Reserve,  Ang. 
7,  1925,  1 m.  Massachusetts:  Mt.  Everett,  Jnly  24,  1948,  ETC, 
1 m.  New  Hampshire:  White  Mts.  — Osgood  Ridge,  Jnne  (?)  26, 
1935,  CPA,  1 m.  King’s  Rav.,  Jnne  (?)  26,  1935,  Ang.  26,  1935, 
CPA,  4 m,  1700-1800',  Sept.  6,  1940,  JFH,  2 m.  Pinkham  Notch, 
Crystal  Cascades,  2100',  Ang.  4,  1944,  JFH,  1 m.  Morrison,  (coll.), 
1 m.  Vermont  : Downer  St.  For.,  Ang.  8-15,  1952,  EIC,  2 m.  On- 
tario: Norway  Point,  Lake  of  Bays,  Jnly  31-Ang.  1,  1919,  JM,  5 m. 
Wisconsin  : Price  Co.,  Ang.  13,  1897,  W.M.  Wheeler,  1 m.  Minne- 
sota : Clearwater  Co.,  Lake  Itasca,  Sept.  1-3,  1950,  JL,  4 m.  Itasca 
St.  Pk.,  Sept.  2,  1950,  JL,  1 m. 

11.  My  corny  ia  sphagnicola  Shaw,  1941. 

1941.  Shaw,  Amer.  Mid.  Nat.  26:  171,  1 male;  fig.  5 (male 
terminalia) — North  Carolina. 

The  terminalia  of  the  type  cannot  be  located  at  present.  The 
terminalia  differ  very  slightly  from  that  of  M.  intermedia  Fisher 
and  appear  to  be  easily  recognizable  from  the  published  figure. 
New  York:  Tompkins  Co.,  McLean,  May  31,  1913,  1 m.  McLean 
Res.,  The  Shack,  Jnne  2,  1924,  1 m.  Sacandaga  R.,  Sport  I.,  Jnne 
4,  1914,  CPA,  1 m.  Adirondack  Mts.,  Avalanche  L.,  Jnly  4,  1938, 
CPA,  1 m.  Newfoundland:  Codroy  Valley,  Jnly-Ang.,  A.  Eng- 
lish, 1 m.  British  Columbia:  St.  Mary’s,  Jnly  12,  1926,  A. A. 
Dennys,  1 m.  Oregon  : Bine  Mts.,  Spring  Crk.,  3900',  Jnne  24, 
1948,  CPA,  1 m. 


12.  M y corny  ia  frag  ilis  (Loew),  1869.  New  combination. 

1869.  Polylepta  fragilis  Loew,  Berlin.  Entom.  Zeitschr.  13 : 
138,  male  — Massachusetts. 

1909.  Polylepta  fragilis,  Johannsen,  Genera  Insectornm,  Ease. 
93:  43  — suggested  that  this  species  was  “Perhaps 
My  corny  a.” 
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1910.  Polylepta  fragilis,  Johannsen,  Maine  Agric.  Expt.  Sta. 

Bull.  180:  146  (key)  ; 147,  female. 

1952.  Polylepta  fragilis,  Shaw  and  Fisher,  Connecticnt  Geol. 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  193  (key  to  species). 

Johannsen  (1909)  suggested  that  this  species  was  a Mycomyia 
which  prompted  me  to  examine  the  type  (1224)  at  the  Museum  of 
Comparative  Zoology  (Harvard  Univ.).  It  belongs  to  the  spurred 
group  of  species  and  is  here  figured  (figs.  108,  109)  for  the  first 
time. 

This  species  may  be  synonymous  with  the  European  M.  trivit- 
tata  Zett.,  1838. 

Virginia:  Arlington,  Apr.,  1946,  K.L.  Knight,  1 m.  Maryland: 
Plummer’s  I.,  Apr.  5-19,  1914,  RCS,  3 m.  Cabin  John  Bridge, 
Apr.  23,  1914,  RCS,  1 m.  Pennsylvania:  Hazleton,  June  28,  1912, 
July  14,  1910,  WGD,  2 m.  Connecticut:  Beacon  Falls,  Sept.  12, 
1933,  CPA,  1 m.  Massachusetts  : Dover,  May  12,  1903,  1 m. 
Montague,  May  14,  1951,  THF,  1 m.  Belchertown,  Sept.  25,  1930, 
FRS,  1 m.  Sunderland,  Cranberry  Pond,  Oct.  15,  1950,  EIC,  2 m. 
New  Hampshire  : White  Mts.  — Snyder  Brk.,  Aug.  2,  1935,  CPA, 
1 m.  Huntington  Rav.  Bowl,  4300',  Sept.  4,  1940,  JFH,  1 m. 
King’s  Rav.  Tr.,  2000-3000',  Oct.  12,  1940,  JFH,  FES,  4 m. 
Minnesota  : Itasca  St.  Pk.,  Sept.  2,  1950,  JL,  1 in. 

13.  Mycomyia  brevivitta  (Coquillett),  1905. 

1905.  Sciophila  brevivitta  Coquillett,  Jour.  New  York  Ent. 
Soc.  13:  67,  3 males  — British  Columbia. 

1909.  Mycomya  brevivitta, ta,  Johannsen,  Genera  Insectorum, 
Fasc.  93  : 46  — as  new  combination ; misspelling  of  specific 
name. 

1910.  Mycomya,  brevivitta, ta,  Johannsen,  Maine  Agric.  Expt. 
Sta.  Bull.  180:  176,  male;  fig.  143  (male  terminalia)  — 
New  York;  Wisconsin;  Illinois. 

1917.  Mycomya  brevivitta.ta,  Malloch,  Bull.  Illinois  St.  Lab. 
Nat.  Hist.  12:  257  (larva,  pupa)  ; PL  37,  fig.  17  (mandible 
of  larva),  fig.  18  (pupa,  ventral),  fig.  4 (head  of  larva, 
ventral)  — Illinois. 

1937.  Mycomyia  brevivittata,  Fisher,  Jour.  New  York  Ent. 
Soc.  45:  391  (key  to  males). 

1952.  Mycomya  brevivittata,  Shaw  and  Fisher,  Connecticut 
Geol.  and  Nat.  Hist.  Surv.  Bull.  No.  80:  189  (key  to 
species)  ; 190  — New  York. 
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I have  not  seen  the  type  (8380)  at  the  U.S.  National  Museum. 
The  tergal  style  of  terminalia  studied  show  slight  variation  in 
form.  The  variation  does  not  seem  to  be  significant  along  distri- 
butional patterns. 

Massachusetts:  Pittsfield,  Camp  Merrill,  June  27,  1948,  EIC,  1 m. 
Amherst,  Ang.  31,  1951,  EIC,  5 m.  Belchertown,  Sept.  18,  1930, 
EPS,  1 m.  New  Hampshire:  White  Mts.  — Lion’s  Head  Tr., 
3800',  July  30,  1930,  JPH,  1 m.  Vermont:  Sand  Bar  St.  Pk.,  July 
30,  1952,  EIC,  1 m.  Groton  St.  Pk.,  July  31,  1952,  EIC,  1 m. 
Quebec:  La  Trappe,  July  17,  1943,  J.  Onellet,  1 m.  Michigan: 
Douglas  L.,  July  7,  1949,  W.  Porter,  1 m. 

14.  Mycomyia  alternaia  Fisher,  1937. 

1937.  Fisher,  Jonr.  New  York  Ent.  Soc.  45:  391  (key  to 
males);  396,  1 male;  fig.  5 (male  terminalia) — New 
York. 

1952.  My  corny  a alternata,  Shaw  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  189  (key  to  males)  ; 190 
— New  York. 

The  type  (1413)  is  in  the  Cornell  University  collection. 

This  species  varies  widely  in  the  length  of  the  outer  and  inner 
sternal  processes  and  the  inner  style  of  the  sternal  portion  of  the 
terminalia.  The  variations  do  not  appear  to  be  clinal.  It  is  possi- 
ble that  some  of  the  forms  represent  specific  populations. 
Tennessee  : Great  Smoky  Mts.,  Mt.  LeConte,  5000-5500',  June  9-13, 
1939,  CPA,  2 m.  North  Carolina-Tennessee  : Great  Smoky  Mts., 
Newfound  Gap,  5000-5200',  Sept.  2,  1930,  NB,  1 m.  Maryland: 
Baltimore  Co.,  Beaver  dam  Run,  July  21,  1940,  EGF,  1 m.  Penn- 
sylvania: Spring  Brk.,  June  13,  1945  (DDT  Expt.),  1 m.  Laurel- 
ton,  Aug.  4,  NB,  1 m.  New  York:  Oneonta  Swamp,  1900',  Aug. 
18,  1935,  HKT,  1 m.  Massachusetts:  Amherst,  Aug.  31,  1951, 
EIC,  1 m.  New  Hampshire:  White  Mts.,  Lion’s  Head  Tr.,  3800', 
July  30,  1944,  JFH,  1 m.  Maine  : Mt.  Katahdin,  3000',  July  28, 
1951,  OSF,  1 m.  lowA:  Boone  Co.,  Ledges  St.  Pk.,  July  10,  1947, 
Sept.  6,  1950,  JL,  2 m.  Wyoming:  Yellowstone  Ntl.  Pk.  — N.E. 
Entrance,  June  26,  1941,  CPA,  1 m.  Emerald  Pool,  7400',  July  12, 
1942,  CPA,  1 ni.  British  Columbia:  Robson,  June  2,  1947,  HRF, 
1 ni.  Washington:  Mt.  Baker  — Upper  Razorback  Crk.,  6500', 
July  12,  1948,  CPA,  2 m.  Baker  L.,  6500',  July  15,  1948,  CPA, 
1 m.  Olympic  Ntl.  Pk.,  Hot  Springs,  July  19,  1948,  CPA,  1 m. 
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15.  Mycomyia  nugatoria  Johannsen,  1910. 

1910.  Mycomya  nugatoria  Johannsen,  Maine  Agric.  Expt. 
Sta.  Bull.  180:  169  (key  to  females);  183,  2 females  — 
North  Carolina;  Wisconsin. 

This  species  shows  a closer  affinity  with  Neotropical  forms  than 
with  any  other  Nearctic  or  Palaearctic  species  known  to  me.  It  is 
in  particular  close  to  the  species  of  the  manteri  group.  The  tergal 
portion  of  the  terminalia  is  unique  in  the  fan-like  appearance  of  the 
spatulate  and  ensiform  setae  at  the  apex  of  the  tergal  style. 
Massachusetts  : Belchertown,  Oct.  2,  1930,  FRS,  1 in.  Quebec  : 
Mt.  Orford,  Sept.  9,  1937,  GES,  1 m.  Iowa:  Ledges  St.  Pk.,  June 
25,  1941,  JL,  1 m.  Van  Buren  Co.,  Lacey -Keosauqua  St.  Pk.,  Sept. 
10,  1949,  S & L,  1 m. 

16.  Mycomyia  triacantha  Shaw,  1941. 

1941.  Shaw,  Amer.  Mid.  Nat.  26:  172,  1 male;  figs.  6,  7 (male 
terminalia) — North  Carolina. 

The  terminalia  of  the  type  cannot  be  located.  This  species 
■can  be  easily  separated  from  other  Nearctic  Mycomyia  by  the  form 
of  the  terminalia. 

Tennessee:  Great  Smoky  Mts.,  LeConte  Tr.,  V2  wii-  stream, 
May  25,  1946,  JFH,  1 m.  North  Carolina:  Mt.  Mitchell,  5000', 
May  29,  1946,  JFH,  1 m.  New  Hampshire  : AYhite  Mts.  — Dolly 
Copp  Camp,  1400',  Sept.  4,  1940,  JFH,  1 m.  Tuckernian’s  Raw 
Tr.,  2750',  Oct.  10,  1940,  JFH,  1 ni.  Ammonoosuc  Rav.,  3000',  Oct. 
12,  1940,  JFH,  1 ni.  King’s  Rav.  Tr.,  1800-3500',  Oct.  12,  1940, 
JFH,  FES,  E.W.  King,  5 ni. 

17.  Mycomyia  scopula  Fisher,  1937. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  392  (key  to 
males);  394,  1 male;  figs.  20,  21  (male  terminalia)  — 
New  York. 

1952.  Mycomya  scopula,  Shaw  and  Fisher,  Connecticut  GeoL 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  190  (key  to  species)  — 
New  York. 

I have  seen  the  type  (1409)  in  the  Cornell  University  collection. 
New  York:  Beaverkill,  Aug.  4,  1916,  1 111.  Vermont:  Downer  St. 
For.,  June  23,  1952,  EIC,  1 m.  Quebec:  Gaspe,  Cape  Bon  Ami, 
Aug.  19,  1936,  EGF,  1 m. 
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18.  Mycomyia  parascopula  Fisher,  1937. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  392  (key  to 
males)  ; 394,  1 male;  fig.  22  (male  terminalia)  — Mary- 
land. 

Maryland:  Baltimore  Co.,  Beaverdam  Run,  July  7,  1940,  EGF, 
1 m.  lowA:  Ledges  St.  Pk.,  June  25,  1949,  JL,  1 m. 

19.  Mycomyia  flavohirta  (Coquillett),  1901. 

1901.  Sciophila  flavohirta  Coquillett,  Proc.  U.S.  Ntl.  Mus.  23 : 
596,  1 male  — New  Hampshire. 

1905.  Sciophila  flavohirta,  Aldrich,  Smiths.  Misc.  Coll.  46 : 140 
— catalogue. 

1909.  My  corny  a flavohirta,  Johannseii,  Genera  Insectorum, 
Paso.  93  : 47  — as  new  combination. 

1910.  My  corny  a flavohirta,  Johannsen,  Maine  Agric.  Expt. 
Sta.  Bull.  180:  168  (key  to  males). 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45 : 392  (key  to 
males). 

1943.  Neoempheria  flavohirta,  Fisher,  Ent.  News  54:  149,  2 
males,  4 females;  figs.  1,  2 (male  terminalia) — New 
Hampshire;  British  Columbia;  Washington.  As  new 
combination. 

1952.  Mycomya  flavohirta,  Shaw  and  Fisher,  Connecticut 
i Geol.  and  Nat.  Hist.  Surv.  Bull.  No.  80 : 190  (key  to 

' species)  — New  Hampshire;  Connecticut. 

I have  seen  the  type  (5445)  at  the  U.S.  National  Museum.  The 
1952  paper  by  Shaw  and  Fisher  was  in  press  for  many  years  and 
I am  uncertain  whether  the  reversal  of  opinion  on  the  position  of 
this  species  was  intentional.  However,  their  observation  concurs 
with  my  own  that  the  form  of  the  terminalia  is  that  of  a Mycomyia 
rather  than  that  of  a Neoempheria. 

The  published  distribution  records  for  the  species  are  com- 
patible with  those  found  in  this  study.  However,  records  from 
British  Columbia  which  are  based  on  female  specimens  must  be 
viewed  with  suspicion. 

Ontario  : Abitibi  L.,  Low  Bush,  Aug.  4-8,  1925,  N.K.  Bigelow,  3 m. 
British  Columbia:  Midday  Valley,  Merritt,  July  26,  1923,  R. 
Hopping,  1 m. 

20.  Mycomyia  sigma  Johannsen,  1910. 

1910.  Mycomya  sigma  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  167  (key  to  males)  ; 180,  male;  fig.  138  (male 
terminalia)  — North  Carolina. 
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1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  392  fkey  to 
males)  ; 393  — New  York. 

1952.  Mycomya  sigma,  Shaw  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Snrv.  Bull.  No.  80:  190  (key  to  species)  • — 
New  York. 

Through  the  courtesy  of  Dr.  C.TI.  Curran  of  the  American 
Museum  of  Natural  History,  I have  been  able  to  see  the  Holotype 
(20535)  of  this  species.  The  terminalia  cannot  be  located.  In 
addition  to  characters  cited  for  this  species,  it  should  be  noted  that 
Ml + 2 is  bare  and  that  Sc,  Mi,  Ms,  M4,  Cu  and  Cui  are  setose. 
Mesocoxal  spurs  are  present  and  are  long  and  saber-like.  The 
apex  of  the  spur  of  a specimen  from  Idaho  shows  a black  recurved 
point  which  is  not  so  dark  on  the  Wyoming  specimen  and  is  hidden 
on  the  type. 

My  specimens  differ  in  some  slight  detail  of  the  tergal  portion 
from  Johannsen’s  figure  but  are  almost  undoubtedly  the  same 
species. 

Massachusetts:  Montague,  June  6,  1951,  EIC,  1 m.  Idaho:  Waha 
L.,  June  9,  1918,  ALM,  1 m.  AYyoming:  Grand  Tetons,  Hidden 
Falls,  6900',  July  8,  1942,  CPA,  1 m. 

21.  Mycomyia  maxima  Johannsen,  1910. 

1910.  Mycomya  maxima  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  167  (key  to  males)  ; 168  (key  to  females)  ; 179, 
1 male,  1 female;  188  (female)  ; fig.  137  (male  terminalia) 
— Labrador;  Maine  (sic)  (Locality  in  error,  actually 
Nain,  Labrador.) 

1925.  Mycomya  maxima,  Johnson,  Occ.  Papers  Boston  Soc. 

Nat.  Hist.  7 : 81  — correction  of  type  locality. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  392  (key  to 
males). 

1952.  Mycomya  maxima,  Shaw  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  190  (key  to  species)  — 
Maine;  New  Hampshire;  Vermont;  Massachusetts; 
New  York. 

The  terminalia  of  the  type  are  in  the  Cornell  University  col- 
lection (264)  and  the  remainder  is  in  the  Museum  of  Comparative 
Zoology  (Harvard  Univ.)  registered  as  7443.  I have  seen  the  type. 
The  terminalia  have  a very  narrow  median  tergal  style  which 
serves  to  distinguish  the  species. 

Alberta:  Banff  Ntl.  Pk.,  Moraine  L.,  6100',  July  19,  1949,  CPA, 
1 m.  Oregon  : Mt.  Hood,  Sakalie  Falls,  July  17,  1947,  CPA,  1 m. 
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22.  Mycomyia  terminata  Garrett,  1924. 

1924.  Mycomya  termmata  Garrett,  Insec.  Insc.  Mens.  12 : 60, 
8 males,  probably  5 females  — British  Columbia. 

This  species  is  closely  related  to  M.  fulvitihia  Van  Dnzee  and 
to  M.  dichaeta  Fisher.  I have  recognized  this  species  through  ex- 
amination of  two  metatypes  and  a specimen  determined  by  Garrett. 
From  a key  to  Garrett’s  species  on  loan  from  Dr.  E.G.  Fisher  and 
some  figures  of  terminata  made  by  Garrett,  I would  not  be  able  to 
recognize  the  species.  There  is  a slight  amount  of  variation  in  the 
development  of  the  outer  style  which  is  caused  by  the  depth  of 
emargination  between  the  apical  spurs.  The  aedeagi  of  all  speci- 
mens correspond  Cjuite  closely  (figs.  110,  111). 

British  Columbia:  Cranbrook,  May  27,  CBDG,  1 m.  Kimberley, 
St.  Mary’s  L.,  Aug.  29,  CBDG,  2 m.  Cultus,  Oct.  21,  1938,  J.K. 
Jacob,  1 m.  Oregon  : Blue  Mts.,  Pine  Crk.,  4600',  June  25,  1948, 
CPA,  1 m.  Rogue  R.  Ntl.  For.,  Beaver  Sulfur  Camp,  1750',  Aug. 
9,  1950,  CPA,  1 m. 

23.  Mycomyia  fulvitihia  Van  Dnzee,  1928. 

1928.  Van  Dnzee,  Proc.  California  Acad.  Sci.  (4)  : 17 : 38,  3 
males,  2 females;  fig.  4 (male  terminalia)  — California. 
1928.  Mycomyia  longispina  Van  Dnzee,  Proc.  California 
Acad.  Sci.  17:  41,  9 males,  4 females;  fig.  8 (male  ter- 
minalia) — California.  NEW  SYNONYMY. 

The  holotype  (2489)  and  allotype  (2490)  of  fulvitihia  as  well 
as  the  holotype  (2494)  and  allotype  (2495)  of  longispina  were  ex- 
amined through  the  courtesy  of  Dr.  E.L.  Kessel  of  the  California 
Academy  of  Sciences.  A male  paratype  of  f ulvitihia  and  a male 
and  female  paratype  of  longispina  are  without  the  abdomen.  These 
species  are  here  synonymized  for  the  first  time. 

The  male  terminalia,  particularly  the  inner  style  and  the 
aedeagus  (figs.  112,  113),  indicate  the  close  relationship  of  this 
species  to  M.  terminata  Garrett. 

California:  Marin  Co.,  Mill  Valley,  March  13-April  15,  1926, 
MCV,  3 m.  Redwood  Canon,  May  17,  1908,  MCV,  1 m.  Hatchet 
Pass,  Burney,  4000',  July  9,  1941,  MCV,  1 m. 

24.  Mycomyia  dichaeta  Fisher,  1937. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  391  (key  to 
males)  ; 394,  3 males;  figs.  7,  9 (male  terminalia)  — New 
York. 
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1952.  Mycomya  dichaeta,  Shaw  and  Fisher,  Connecticut  GeoL 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  189  (key  to  species)  ; 
190  — New  York. 

I have  seen  the  type  (1415)  and  paratypes  at  Cornell  Univer- 
sity. This  species  is  closely  related  to  terminata  and  fulvitihia. 
The  European  species  M.  hrunnea  (Dziedzicki) , 1885,  and  M.  tenuis 
(Walker),  1856,  are  members  of  this  complex.  The  aedeagus  is 
figured  in  detail  (figs.  114,  115  ). 

Maryland:  Plummer’s  I.,  April  19,  1914,  ECS,  1 m.  Delaware: 
Odessa,  May  31,  1937,  G.H.  Bradley,  1 m (light  trap).  Massa- 
chusetts: Amherst,  July  4-24,  1951,  ETC,  2 m flight  trap). 
Holliston,  Aug.,  1 m.  New  Hampshire  : Northfield,  Apr.  20,  1952, 
THP,  3 m.  lowA:  Boone  Co.,  Ledges  St.  Pk.,  June  21-Oct.  11, 
1950,  Sept.  29,  1949,  JL,  6 m.  Linn  Co.,  Palisades-Kepler  St.  Pk., 
July  8,  1950,  Slater  & Hicks,  1 m.  Van  Buren  Co.,  Lacey-Keosau- 
qua  St.  Pk.,  Sept.  9-10,  1949,  S & L,  5 m. 


25.  Mycomyia  tenuis  (Walker),  1856. 

1856.  Sciophila  tenuis  Walker,  Ins.  Britannica  Dipt.  3:  37  — 
Great  Britain. 

1935.  Edwards,  Ann.  Mag.  Nat.  Hist.  (10):  15:  468  — East 
Greenland. 

26.  Mycomyia  curvata  Fisher,  1937. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  392  (key  to 
males)  ; 395,  6 males;  figs.  12,  17  (male  terminalia)  — 
Maine;  Alberta. 

1952.  Mycomya  curvata,  Shaw  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  190  (key  to  species). 

I have  seen  the  holotype  (1414)  in  the  Cornell  University  col- 
lection. It  could  not  be  studied  since  the  alcohol  in  the  vial  in 
which  it  had  been  placed  had  evaporated,  leaving  the  type  firmly 
adhering  to  the  bottom  of  the  vial. 

Examination  of  the  paratypes  showed  the  following : four 
adults  are  preserved  in  alcohol  in  a single  vial.  Only  one  of  these 
has  the  terminalia  attached.  Two  other  terminalia  are  also  pres- 
ent but  cannot  be  correlated  with  any  of  the  three  adults  lacking 
terminalia. 

Fisher’s  figure  shows  the  median  tergal  process  to  be  convex 
apically.  Two  paratypes,  however,  have  a truncate  process  as  do 
all  specimens  but  one  that  have  been  studied.  A single  specimen 
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from  the  Northwest  Territory  exhibits  a tergal  process  with  a less 
convex  apex  than  that  shown  in  the  figure.  Until  the  type  is  ex- 
amined, there  will  be  some  doubt  as  to  the  identity  of  this  species. 
The  Maine  record  does  not  seem  to  concur  with  the  known  range  of 
this  species  as  determined  by  this  study.  It  is  not  even  known 
whether  all  the  type  material  is  conspecific,  nor  which  particular 
specimen  is  represented  by  the  drawing. 

Wyoming:  Albany  Co.,  Snowy  Range  Mts.,  Sept.  25,  1947,  D.G. 
Denning,  1 m.  Montana  : Glacier  Ntl.  Pk.,  Logan  Pass,  6900', 
Aug.  21,  1949,  CPA,  1 m.  Alberta:  Jasper  Ntl.  Pk.,  Edith  Cavell, 
5800',  Aug.  21,  1947,  CPA,  2 m.  Banff  Ntl.  Pk.,  Moraine  L.,  5000', 
Aug.  23,  1947,  CPA,  6 m.  British  Columbia:  Revelstoke  Ntl.  Pk., 
4375',  Aug.  17,  1947,  CPA,  1 m.  Washington  : Olympic  Ntl.  Pk., 
Deer  Pk.,  5400',  Aug.  6,  1947,  CPA,  1 m.  Northwest  Territory  : 
Bear  R.,  Buffalo  Pk.,  Sept.  12,  1926,  J.  Russell,  1 m. 

27.  Mycomyia  calcarata  (Coquillett) , 1905. 

1905.  Sciophila  calcarata  Coquillett,  Invert.  Pacifica  1 : 19,  10 
males  — California. 

1909.  Mycomya  calcarata,  Johannsen,  Genera  Insectorum, 
Ease.  93  : 46  — as  new  combination. 

1910.  Mycomya  calcarata,  Johannsen,  Maine  Agric.  Expt. 
Sta.  Bull.  180:  165  (key  to  males)  ; 173. 

I have  five  males  from  the  syntype  series  (7668)  on  loan  through 
the  courtesy  of  Dr.  Alan  Stone  of  the  U.S.  National  Museum.  One 
of  the  males  is  here  designated  as  lectotype  and  is  so  labelled. 

This  species  is  closely  related  to  the  ornata-mendax  group  of 
species,  however,  I consider  it  to  be  in  a different  group.  The  form 
of  the  tergal  portion  of  the  terminalia  is  somewhat  different  from 
the  group  represented  by  mendax.  There  is  also  some  difference  in 
the  basic  plan  of  the  sternal  portion  of  the  terminalia.  The  ter- 
minalia are  figured  here  for  the  first  time  (figs.  116,  117). 


28.  Mycomyia  mendax  Johannsen,  1910. 

1910.  Mycomya  mendax  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  182,  3 males,  1 female;  figs.  141,  142  (male 
terminalia) — Idaho;  California;  British  Columbia. 
1952.  Mycomya  mendax,  Hoyt,  Microentomology  17:  75,  76, 
81,  84,  86;  figs.  60B,  61B  (morphology  of  head). 
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29.  My  corny  ia  marginalis  Joliannsen,  1910. 

1910.  Mycomya  marginalis  Johannsen,  Maine  Agric.  Expi 
Sta.  Bull.  180 : 166,  167  (key  to  males)  ; 177,  1 male ; fig 
135  (male  terminalia) — British  Columbia. 

I have  seen  the  holotype  (266)  in  the  Cornell  University  col- 
lection. 

Washington:  Mt.  Baker,  Skyline  Tr.,  Aug.  10,  1925,  ALM,  1 m. 

30.  Mycomyia  nigrihirta  Van  Duzee,  1928. 

1928.  Mycomya  nigrihirta  Van  Duzee,  Proc.  California  Acad. 
Sci.  (4)  : 17 : 39,  1 male,  1 female;  fig.  5 (male  terminalia) 
— California. 

I have  seen  the  holotype  (2493)  and  the  paratype  through  the 
courtesy  of  Dr.  E.L.  Kessel  of  the  California  Academy  of  Sciences. 
The  paratype  is  actually  a male.  The  specimens  are  conspecific. 
The  terminalia  of  this  species  are  illustrated  since  Van  Duzee ’s 
drawings  are  inaccurate  (figs.  118,  119). 

Oregon  : State  Line  Crk.,  Aug.  9,  1948,  CPA,  1 m. 

31.  Mycomyia  polleni  Garrett,  1924. 

1924.  Mycomya  polleni  Garrett,  Insec.  Insc.  Mens.  12 : 65,  6 
males  — British  Columbia. 

I have  seen  two  conspecific  paratypes  of  this  species.  The 
terminalia  (figs.  120,  121)  are  illustrated  for  the  first  time.  This 
species  is  most  closely  related  to  M.  echinata  Garrett. 

32.  Mycomyia  echinata  Garrett,  1924. 

1924.  Mycomya  echmata  Garrett,  Insec.  Insc.  Mens.  12 : 161, 
5 males,  several  females  — British  Columbia. 

1928.  Mycomya  ahhreviata  Van  Duzee,  Proc.  California  Acad. 
Sci.  (4):  17:  42,  3 males,  11  females;  fig.  9 (male  ter- 
minalia) — California.  NEW  SYNONYMY. 

The  identity  of  echinata  has  been  based  on  the  examination  of 
a single  paratype  and  two  metatypes  which  agree  with  each  other 
in  all  characters.  Through  the  courtesy  of  Dr.  E.L.  Kessel  of  the 
California  Academy  of  Sciences,  I have  been  able  to  see  the  entire 
type  series  of  ahhreviata.  Van  Duzee ’s  species  is  conspecific  with 
echinata.  The  terminalia  of  a paratype  from  San  Francisco  is 
like  the  others  but  the  styles  are  narrower  in  proportion  to  the 
length  than  in  the  other  specimens.  The  synonymy  is  proposed 
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here  for  the  first  time  and  the  terminalia  are  illustrated  (figs.  122^ 
123). 

Ill  the  series  studied,  the  outer  sternal  lobe  of  the  terminalia 
which  is  so  prominent  in  the  California  specimens,  gradually  de- 
creases in  size  and  is  nearly  absent  in  specimens  from  Utah,  the 
other  extreme  of  the  presently  known  range  of  the  species.  This, 
character  appears  to  occur  clinally. 

California:  Prairie  Crk.  St.  Pk.,  July  31,  1946,  CPA,  1 m.  Wash- 
ington: Wallowa  Mts.,  Lostine  Valley,  Aug.  19,  1948,  CPA,  1 m. 
British  Columbia:  Kimberley,  St.  Mary’s  L.,  July,  1924,  CBDG,. 
2 111.  Robson,  July  30,  1947,  HRF,  1 in.  Idaho:  Twin  Crk.  Camp, 
5300',  June  28,  1949,  1 m.  Montana  : Glacier  Ntl.  Pk.,  Many 
Glaciers,  July  6,  1949,  CPA,  1 m.  Lookout  Pass,  Denna  Mora  Crk.^ 
Aug.  14,  1946,  CPA,  1 m.  Utah  : Dixie  Ntl.  For.,  Duck  Crk.  Camp^ 
8600',  June  26,  1947,  CPA,  1 in. 

33.  Mycomyia  vulgaris  Garrett,  1924. 

1924.  Mycomya  vulgaris  Garrett,  Insec.  Insc.  Mens.  12 : 63^ 
131  males,  55  females  — British  Columbia. 

I have  seen  several  male  paratypes  of  this  species,  all  of  which 
are  conspecific.  The  terminalia  are  here  figured  (figs.  124,  125) 
for  the  first  time  from  the  paratypes.  Two  topotypes  determined 
by  Garrett  agree  with  the  paratypes ; however,  a third  topotype  de- 
termined by  him  differs  very  noticeably  in  the  form  of  the  ter- 
minalia from  the  other  specimens. 

It  is  very  probable  that  31.  simplex  (Coquillett)  and  perhaps 
M.  magna  Garrett  are  species  in  the  vulgaris  group ; however,  at 
present  I cannot  recognize  these  species.  Five  forms  of  terminalia 
close  to  that  of  vulgaris  are  represented  in  the  material  studied  for 
this  paper.  It  may  be  that  the  unrecognized  species  are  included 
in  that  collection.  The  European  species  31.  fasciata  (Gimnier- 
tlial),  1846,  is  closely  related  to  vulgaris. 

Alberta:  Banff,  July  12-18,  1922,  CBDG,  17  m.  Moraine  L.,  Aug. 
4,  1923,  JM,  1 m.  British  Columbia  : Mt.  McLean,  Lillooet,  6000- 
7000',  July  26,  1933,  JM,  1 m. 

34.  3Iycomyia  turitella  Fisher,  1937. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  395,  1 male;  figs. 
4,  8 (male  terminalia)  — Florida. 

I have  seen  the  holotype  (1408)  of  this  species  in  the  Cornell 
University  collection.  It  is  closely  related  to  hrevivitta. 
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35.  Mycomyia  pseudomaxima  Fisher,  1937. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  393,  1 male;  fig. 
19  (male  terminalia)  — New  York. 

I have  seen  the  holotype  (1411)  of  this  species  in  the  Cornell 
University  collection. 

36.  Mycomyia  intermedia  Fisher,  1937. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  396,  1 male;  fig. 
23  (male  terminalia)  — California. 

I have  seen  the  holotype  (1412)  of  this  species  in  the  Cornell 
University  collection.  It  is  closely  related  to  sphagnicola. 

37.  Mycomyia  nigra  Fisher,  1938. 

1938.  Fisher,  Trans.  Anier.  Ent.  Soc.  64 : 198,  1 male ; figs.  6, 
7 (male  terminalia)  — Maryland. 

I have  seen  the  holotype  (6545)  of  this  species  in  the  Philadel- 
phia Academy  of  Natural  Sciences  collection.  The  terminalia 
cannot  be  located  at  present. 

Species  Described  by  Garrett  and  not  Placed  in  this  Study. 

38.  Mycomyia  cranhroolH  Garrett,  1924. 

1924.  Mycomya  cranhrooki  Garrett,  Insec.  Tnsc.  Mens.  12 : 61, 
1 male  — British  Columbia. 

39.  Mycomyia  caidfieldi  Garrett,  1924. 

1924.  Mycomya  caidfieldi  Garrett,  Insec.  Insc.  Mens.  12 : 62, 
1 male,  1 female  — British  Columbia. 

40.  Mycomyia  humida  Garrett,  1924. 

1924.  Mycomya  humidus  Garrett,  Insec.  Insc.  Mens.  12 : 62, 
3 males,  3 females  — British  Columbia  ; Montana. 

41.  Mycomyia  magna  Garrett,  1924. 

1924.  Mycomya  fuagna  Garrett,  Insec.  Insc.  Mens.  12 : 64.  11 
males,  13  females  — British  Columbia. 

42.  Mycomyia  ampla  Garrett,  1924. 

1924.  Mycomya  ampla  Garrett,  Insec.  Insc.  Mens.  12 : 64.  2 
males,  1 female  — Alberta  ; British  Columbia. 
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43.  Mycomyia  difficilis  Garrett,  1924. 

1924.  Mycomya  difficilis  Garrett,  Insec.  Insc.  Mens.  12 : 65, 
6 males,  1 female  — British  Columbia. 

44.  Mycomyia  sherma7ii  Garrett,  1924. 

1924.  Mycomya  shermani  Garrett,  Insec.  Insc.  Mens.  12 : 66, 
2 males  — British  Columbia. 

45.  Mycomyia  ata  Garrett,  1924. 

1924.  Mycomya  atus  Garrett,  Insec,  Insc.  Mens.  12 : 159,  3 
males  — British  Columbia. 

46.  Mycomyia  autumnalis  Garrett,  1924. 

1924.  Mycomya  autumnalis  Garrett,  Insec.  Insc.  Mens.  12; 
160,  1 male,  1 female  — British  Columbia. 

47.  IMycomyia  hamata  Garrett,  1924. 

1924.  Mycomya  Jiamatus  Garrett,  Insec.  Insc.  Mens.  12 : 160, 
1 male  — British  Columbia. 

48.  Mycomyia  dura  Garrett,  1924. 

1924.  Mycomya  durus  Garrett,  Insec.  Insc.  Mens.  12 : 162, 
1 male  — British  Columbia. 

49.  Mycomyia  armata  Garrett,  1924. 

1924.  Mycomya  armata  Garrett,  Insec.  Insc.  Mens.  12 : 163, 
1 male  — British  Columbia. 

Species  Originally  Described  from  Males — Types  not  Seen. 

50.  Mycomyia  nig ricauda  (Adams),  1903. 

1903.  Sciophila  nigricauda  Adams,  Kansas  Univ.  Sci.  Bull.  2: 
23,  1 male  — Colorado. 

1909.  Mycomya  nigricauda,  Johannsen,  Genera  Insectornm, 
Fasc.  93  : 49  — as  new  combination. 

1910.  Mycomya  nigricauda,  Johannsen,  Maine  Agric.  Expt. 
Sta.  Bull.  180:  166  (key  to  males)  ; 176. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  392  (key  to 
males). 

1952.  Mycomya  nigricauda,  Shaw  and  Fisher,  Connecticnt 
Geol.  and  Nat.  Hist.  Snrv.  Bull.  No.  80:  190  (key  to 
species)  — New  York. 
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51.  Mycomyia  simplex  (Coquillett),  1905. 

1905.  Sciophila  simplex  Coquillett,  Jour.  New  York  Ent.  Soc. 
13 : 67,  10  males,  1 female  — British  Columbia. 

1909.  My  corny  a simplex,  Johannsen,  Genera  Insectorum,  Ease. 
93  : 50  — as  new  combination. 

1910.  Mycomya  simplex,  Johannsen,  Maine  Agric.  Expt.  8ta. 
Bull.  180:  165  (key  to  males)  ; 170  (key  to  females)  ; 173. 

52.  Mycomyia  sequax  Johannsen,  1910. 

1910.  Mycomya  sequax  Johannsen,  Maine  Agrie.  Expt.  Sta. 
Bull.  180 : 166  (key  to  males)  ; 168  (key  to  females)  ; 172,  1 
male,  1 female  — New  York. 

1937.  Fisher,  Jour.  New  York  Ent.  8oc.  45 : 391  (key  to 
males) . 

1952.  Mycomya  sequax,  Sliaw  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Surv.  Bull.  No.  80:  189,  190  (key  to 
species)  — Maine;  New  York. 

The  terminalia  of  the  type  are  missing.  Several  species  known 
to  me  fit  the  description  and  figure  given  by  Johannsen. 

53.  Mycomyia  mutahilis  Sherman,  1921. 

1921.  Mycomya  mutahilis  Sherman,  Proc.  Ent.  Soc.  British 
Columbia  1920 : 16,  1 male  — British  Colu.mbia. 

54.  Mycomyia  calif ornica  Van  Duzee,  1928. 

1928.  JMycomya  calif  ornica  Van  Duzee,  Proc.  California  Acad. 
Sci.  (4)  : 17  : 40,  1 male,  1 female;  fig.  6 (male  terminalia) 
— California. 

55.  Mycomyia  fuscipalpis  Van  Duzee,  1928. 

1928.  Mycomya  fuscipalpis  Van  Duzee,  Proc.  California  Acad. 
Sci.  (4)  : 17 : 40,  1 male;  fig.  7 (male  terminalia)  — Cali- 
fornia. 

Species  Described  from  Females — Types  of  which  have  been  Examined. 

56.  Mycomyia  hiseriata,  (Loew),  1869. 

1869.  Sciophila  hiseriata  Loew,  Berlin.  Entom.  Zeitschr.  13 : 
140,  1 male  — Canada. 

1909.  Mycomya  hiseriata,  Johannsen,  Genera  Insectorum, 
Fasc.  93  : 46  — as  new  combination. 
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1910.  My  corny  a hiseriata,  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  167  (key  to  males)  ; 169  (key  to  females)  ; 178; 
fig.  139  (female  terminalia) — Canada;  British  Co- 
lumbia. 

1937.  Fisher,  Jour.  New  York  Ent.  Soc.  45:  391  (key  to 
males). 

1952.  Mycomya  hiseriata,  Shaw  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Snrv.  Bull.  No.  80:  189  (key  to  species)  ; 
190  — Maine;  Vermont. 

The  type  (1220)  of  this  species  at  the  Museum  of  Comparative 
Zoology  (Harvard  Univ. ) is  a female.  This  species  is  not  known 
from  males  and  its  position  in  Johannsen ’s  key  to  the  males  is 
probably  based  on  an  erroneous  determination. 

57.  Mycomyia  onusta  (Loew),  1869. 

1869.  Sciophila  onusta  Loew,  Berlin.  Entom.  Zeitschr.  13 : 
138,  1 female  — District  of  Columbia. 

1909.  Mycomya  onusta,  Johannsen,  Genera  Insectornm,  Fasc. 
93  : 49  — as  new  combination. 

1910.  Mycomya  onusta,  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  169  (key  to  females)  ; 184. 

1952.  Mycomya  onusta,  Shaw  and  Fisher,  Connecticut  Geol. 
and  Nat.  Hist.  Snrv.  Bull.  No.  80 : 190  — Maine  ; Massa- 
chusetts. 


58.  Mycomyia  reciirva  Johannsen,  1910. 

1910.  Mycomya  recurva  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  170  (key  to  females);  185,  1 female  — Wis- 
consin. 

1910.  Mycomya  recurva  var.  chloratica  Johannsen,  Main  Agric. 
Expt.  Sta.  Bull.  180:  185,  1 female  — Wisconsin. 

59.  Mycomyia  incompta  Johannsen,  1910. 

1910.  Mycomya  incompta  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180:  170  (key  to  females)  ; 186,  2 females  — British 
Columbia;  New  York;  Maine. 

Species  Described  from  Females  (Types  not  Seen). 

60.  Mycomyia  unicolor  (Walker),  1848. 

1848.  Leia  unicolor  AA^alker,  List.  Dipt.  Brit.  Mus.  1 : 93  ■— 
Canada. 
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1909.  Leia  unicolor,  Johannsen,  Genera  Insectornm,  Fasc.  93 : 
80. 

1910.  Leia  unicolor,  Johannsen,  Maine  Agric.  Expt.  Sta.  BnlL 
180:  279  (key  to  species)  ; 285  — notes  that  generic  posi- 
tion cannot  be  determined  by  Walker’s  description. 

1926.  Johannsen,  Can.  Ent.  58 : 51  — as  new  combination. 

61.  Mycomyia  angulata  (Adams),  1903. 

1903.  Sciophila  angulata  Adams,  Kansas  Univ.  Sci.  Bull.  2 : 
22,  1 female  — Colorado. 

1909.  Mycomya  angulata,  Johannsen,  Genera  Insectornm, 
Fasc.  93  : 46  — as  new  combination. 

1910.  Mycomya  angulata,  Johannsen,  Maine  Agric.  Expt.  Sta. 
Bull.  180 : 170  (key  to  females)  ; 186. 

Genus  ECHINOPODIUM  Freeman,  1951. 

1951.  Freeman,  Dipt.  Patagonia  and  South  Chile  III : 30,  45 
— type  species  EcJiinop odium  nigricoxa  Freeman. 

Ocellar  prominence  not  well-developed ; eyes  nearly  oval,  very 
slightly  emarginate  above  antennae ; monthparts  somewhat  elon- 
gate, much  larger  and  more  conspicuous  than  in  Neoemplieria  and 
Mycomyia  (except  one  undescribed  California  species)  ; scutelliim 
with  two  long  setae ; postnotum  with  median  ventral  setae ; nieta- 
epimeron  setiferous ; anterior  tibia  with  a number  of  short  peg-like 
setae  and  with  the  spur  broad,  flattened  and  serrate ; male  with 
mesocoxal  spur  always  present;  male  terminalia  with  a simple 
tergal  portion,  the  sternal  portion  with  inner  style  of  various  forms. 
This  description  of  the  genus  is  adapted  from  Freeman  (1951). 
Four  species  are  known  in  the  genus.  I have  seen  two  of  these 
and  in  addition  two  new  species  are  described.  A new  key  to 
species  follows. 

Key  to  Known  Species  of  Male  Echinopodium^ 

1.  Mid  and  hind  coxae  suffused  laterally;  mesonotum  completely 

suffused  or  barely  lighter  laterally  2. 

Mid  and  hind  coxae  yellowish,  hind  coxa  slightly  suffused  or 
not ; humeri  yellowish  3. 

2.  Inner  style  with  scattered  apical  and  subapical  short,  stout 

setae ; apex  of  basistyle  simple ; median  process  not  reach- 
ing apex  of  basistyle nigricoxa  Freeman,  1951  (p.  128). 

^ Adapted  from  Freeman,  1951. 
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Inner  style  with  five  large  apical  spnr-like  setae ; apex  of 
basistyle  bifid;  median  process  narrow  and  reaching  apex 
of  basistyle  chiloensis  n.  sp.  (p.  129). 

3.  Anterior  tibial  spur  one-eighth  length  of  forebasitarsus,  broad, 

and  strongly  curved curvispina  Freeman,  1951  (p.  128). 

Spur  at  least  one-fifth  length  of  forebasitarsus,  straight  and 
narrow  4. 

4.  Forebasitarsus  clearly  longer  than  second  tarsal  segment;  disti- 

style  with  a long  narrow  seta-like  subapical  process  

fageUafum  Freeman,  1951  (p.  128). 

Forebasitarsus  shorter  than  or  subecpial  to  second  tarsal  seg- 
ment; dististyle  without  long  narrow  seta-like  subapical 
process  5. 

5.  Inner  style  with  a row  of  short  setae ; mesal  apical  fold  of 

tergal  portion  wide,  with  scattered  peg-like  setae  to  lateral 
margin  cligitalis  Freeman,  1951  (p.  129- 

Inner  style  with  six  long  setae  along  apical  margin  and  a small 
subapical  lobe  with  five  very  small  peg-like  setae ; mesal 
apical  fold  of  tergal  portion  narrow  with  scattered  setae 
mostly  along  apical  margin  and  setae  not  reaching  lateral 
margin  rionegrensis  n.  sp.  (p.  130). 

1.  E china  podium  curvispina  Freeman,  1951. 

1951.  Freeman,  Dipt.  Patagonia  and  South  Chile  III;  46  (key 
to  species);  47,  1 male,  1 female;  fig.  85  (mesocoxa  of 
male);  figs.  94,  95  (male  terminalia) — Chile;  Argen- 
tina. 

I have  not  seen  this  species. 

2.  E china pocliuin  flagellafum  Freeman,  1951. 

1951.  Freeman,  Dipt.  Patagonia  and  South  Chile  III ; 46  (key 
to  species)  ; 48,  13  males,  7 females;  fig.  86  (mesocoxa  of 
male);  figs.  96-98  (male  terminalia) — Argentina; 
Chile. 

I have  not  seen  this  species. 

3.  Echinopodium  ?iigricoxa  Freeman,  1951. 

1951.  Freeman,  Dipt.  Patagonia  and  South  Chile  III ; 46  (key 
to  species)  ; 46,  28  males,  11  females,  fig.  82  (head)  ; fig. 
83  (foretibia)  ; fig.  84  (mesocoxa,  male)  ; figs.  88-90  (male 
terminalia) — ^Argentina;  Chile. 
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Additional  records : Chile  : 1 male,  Victoria,  Oct.  25,  1932 ; 1 
male,  Cantin,  Rio  Blanco,  Termas,  Cnva  (?),  March  28,  1938. 

Additional  specimens : Argentina  : Bio  Negro,  4 males,  Cor- 
rentoso,  Nov.  18-25,  1926  (B.  and  E.  Shannon)  ; 1 male,  Puerto 
Blest,  Dec.  2,  1926  (B.  and  E.  Shannon). 

4.  Echinop odium  digitalis  Freeman,  1951. 

1951.  Freeman,  Dipt.  Patagonia  and  South  Chile  III:  46  (key 
to  species)  ; 47,  2 males,  2 females;  tig.  87  (mesocoxa  of 
male)  ; tigs.  91-93  (male  terminalia)  ; Chile;  Argentina. 

Additional  record:  Argentina:  BIo  Negro,  1 male,  Correntoso, 
Nov.  18-25,  1926  (B.  and  E.  Shannon). 

Observations : The  male  specimen  here  studied  is  considered 
to  constitute  an  additional  record  since  the  other  Correntoso, 
Argentina  records  are  based  on  determinations  of  female  speci- 
mens. 

5.  Echinopodium  chiloensis  n.  sp. 

Male : Head  fuscous ; ocellar  bristles  very  small,  not  reaching 
ocelli ; clypeus  with  setae  like  those  on  palpi  or  longer ; palpi  and 
mouthparts  yellowish;  antenna  with  scape,  pedicel  and  base  of 
first  flagellar  segment  yellowish ; first  flagellar  segment  longer 
than  scape  and  pedicel;  apical  dorsal  seta  of  pedicel  short,  about 
one-half  as  long  as  first  flagellar  segment. 

Thorax : fuscous ; anterior  and  posterior  pronotum,  proepi- 
sternum  and  proepimeron  somewhat  lighter;  postspiracular  plate 
yellowish ; mesonotum  fuscous,  barely  lighter  laterally  or  not,  setae 
generally  short  and  fine ; scutellum  and  postnotum  dark,  former 
with  scattered  short,  fine  setae,  latter  with  median  ventral  patch  of 
setae;  forecoxa  yellowish,  mid-  and  hindcoxae  suffused;  mesocoxal 
process  (fig.  128)  ; femora,  tibiae  and  tarsi  yellowish;  foretibia  and 
forebasitarsus  subequal,  basitarsus  longer  than  tarsus  2 ; foretibial 
spur  about  one-fourth  length  of  tibia,  curved;  wing  with  Scs  end- 
ing about  middle  of  Bi  + 2 + 3;  Sc  bare;  Mi + 2 bare.  Mi,  M2,  M4,  Cu 
and  Cui  setose;  Mi + 2 shorter  than  Mg  which  is  equal  to  Cui;  fMi  + 2 
distad  of  B4 ; posterior  fork  below  cell  B3 ; halter  yellowish. 

Abdomen : fuscous,  posterior  margins  TII-TVI  appearing 
lighter ; TVIII  subquadrate,  posterior  margin  setose ; SVIII  broad, 
band-shaped,  posterior  margin  setose. 

Terminalia:  (figs.  126,  127)  ; tergal  portion  setiferous,  subtri- 
■angular  with  apex  truncate,  mesal  surface  bearing  a number  of 
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short  peg-like  setae  which  do  not  extend  to  lateral  margin.  Sternal 
portion  with  basistyle  setiferous,  apically  somewhat  bifid,  outer 
lobe  short,  blunt,  setiferous ; median  lobe  flattened,  truncate,  bare ; 
inner  style  flattened,  reaching  slightly  beyond  tip  of  median  lobe, 
with  five  strong  apical  spines  and  several  fine  setae ; a median  fin- 
ger-like process  with  scattered  setulae ; inner  process  fused  basally, 
subtriangular,  truncate  apically;  parameres  short;  aedeagus  elon- 
gate, notched  apically;  anal  segment  short. 

Female : Unknown. 

Holotype : Chile:  Butalcura,  Chiloe  I.,  April  4-5,  1920  (Cor- 
nell U.  Exped.),  male.  (U.S.N.M.). 

Paratype:  Argentina:  Porto  Blest,  Rio  Negro,  Dec.  2,  1926 
(R.  and  E.  Shannon)  1 male. 

Observations : This  species  is  most  closely  related  to  nigricoxa 
from  which  it  may  be  distinguished  primarily  by  the  form  of  the 
mesocoxal  spur  of  the  male  or  the  male  terminalia.  No  other 
known  species  of  Ecliinopodiiim  presents  the  form  of  the  inner 
style  that  is  shown  in  chiloensis. 

6.  Echinopodium  rionegrensis  n.  sp. 

Male : Head  fuscous ; ocellar  bristles  very  small,  not  reaching 
ocelli:  clypeus  reddish-brown,  sparsely  setose,  setae  like  those  on 
palpi ; palpi  and  mouthparts  yellowish ; antenna  with  scape,  pedicel 
and  first  two  or  three  flagellar  segments  yellowish ; first  flagellar 
segment  longer  than  scape  and  pedicel ; apical  dorsal  seta  of  pedicel 
short,  about  one-half  as  long  as  first  flagellar  segment. 

Thorax : pleura  with  anepisternite,  katepisternite,  mesoepimeron 
and  pleurotergite  suffused,  remainder  yellowish;  mesonotum  fus- 
cous with  humeral  area  yellowish,  setae  generally  short  and  fine ; 
scutellum  and  postnotum  dark,  former  with  scattered  short,  fine 
setae,  latter  with  median  ventral  patch  of  setae  and  a median  longi- 
tudinal light  line ; coxae  yellowish,  hindcoxa  slightly  suffused 
laterally;  mesocoxal  process  (fig.  129)  ; femora,  tibiae  and  tarsi 
yellowish  ; foretibia,  basitarsus  and  tarsus  2 subequal ; foretibial  spur 
about  one-fourth  length  of  tibia,  slightly  curved;  wing  with  Sc2 
ending  about  middle  of  Ri  + 2 + 3;  Sc  bare;  M1  + 2 bare.  Mi,  M2,  M4, 
Cu  and  Cui  setose ; M1  + 2 shorter  than  M2  which  is  longer  than  Cui ; 
fMi+2  distad  of  R4 ; posterior  fork  below  base  of  cell  R3 ; halter 
yellowish. 

Abdomen:  fuscous;  TI  light  laterally;  TII-TIII  with  light 
anterior,  posterior  and  lateral  margins ; TIV  light  lateral  and  poste- 
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rior  margins ; TV  light  posterior  margin ; TVIII  suhqnadrate, 
posterior  margin  setose ; SVIII  broad,  band-shaped,  posterior 
margin  setose. 

Terminalia:  (figs.  130,  131);  tergal  portion  setiferons,  snb- 
qnadrate  with  apex  truncate  and  emarginate,  mesal  fold  narrow 
Avith  peg-like  setae  almost  entirely  confined  to  posterior  margin 
and  not  extending  to  lateral  margin.  Sternal  portion  Avith  basistyle 
setiferons,  rounded  apically;  inner  style  flattened,  not  reaching  tip 
of  basistyle,  with  a row  of  six  long  spine-like  setae  along  apical 
margin  and  a subapical  lobe  about  as  long  as  apical  setae  AA^hich 
bears  fiA^e  apical  peg-like  setae ; a median  process  present  Avhich 
is  closely  associated  with  basistyle  and  which  is  obliquely  truncate, 
apical  margin  bearing  several  long  fine  setae ; parameres  short ; 
aedeagus  elongate,  apically  pointed ; anal  segment  short. 

Female : Unknown. 

Holotype : Argentina  : Rio  Negro,  Correntoso,  Noa\  18-25, 
1926  (R.  and  E.  Shannon).  (U.S.N.M.). 

Observations:  This  species  is  closely  related  to  cwrvispina  from 
AAdiich  it  may  be  separated  on  the  basis  of  the  form  of  the  mesocoxal 
spur  of  the  male  and  the  shape  of  the  inner  style. 

SUMMARY 

A review  and  revision  of  the  Mycomyiini  of  the  Ncav  World  is 
presented.  Thirty-eight  new  species  of  Neotropical  NeoempJieria 
are  described  and  one  subspecies  is  elevated  to  species  rank.  A 
reAusion  of  the  groups  of  N eoempheria  proposed  by  EdAvards  (1940) 
is  offered.  A key  to  the  groups  is  presented  for  the  first  time.  A 
total  of  sixty-seven  species  is  now  reported  from  Latin  America. 

In  the  Nearctic  Region,  seven  species  of  Neoempheria  are 
treated.  The  male  terminalia  of  two  are  figured  for  the  first  time. 
A ncAv  key  is  presented  to  aid  in  the  separation  of  both  males  and 
females.  Records  of  their  distribution  are  listed. 

Neotropical  Mycomyia  are  treated  to  a limited  extent.  In  some 
cases  the  groups  are  not  defined  since  many  of  the  described  species 
cannot  be  recognized  and  many  of  the  Chilean  species  are  not 
available  for  critical  review.  Seventeen  new  species  of  Neotropical 
Mycomyia  are  described  bringing  the  total  number  of  species  re- 
ported in  the  region  to  seventy-four. 

No  new  species  are  described  in  the  section  concerning  Nearctic 
Mycomyia  although  a large  number  are  known  from  various  col- 
lections. Many  species  have  been  unrecognized  since  the  time  of 
their  original  description  and  an  attempt  has  been  made  to  ascer- 
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tain  their  identity.  The  male  terminalia  of  nine  species  are  figured 
for  the  first  time.  The  total  nnmber  of  species  reported  for  the 
region  is  sixty-one.  Of  this  nnmber,  thirty-seven  are  definitely 
recognizable  on  the  basis  of  differentiation  of  the  male  terminalia. 
New  records  for  many  species  are  listed. 

The  genns  Echmopodmni,  which  is  restricted  to  the  Chilean  sub- 
region, is  augmented  by  the  description  of  two  more  species.  There 
are  now  six  described  species  in  the  genns.  A few  new  records  are 
added  and  a new  key  given  for  differentiation  of  the  species. 

The  known  distribution  of  species  of  all  groups  of  Mycomyiini 
is  still  based  upon  comparatively  few  records.  However,  some  pre- 
liminary observations  appear  to  be  worthy  of  mention. 

Excluding  Chilean-Patagonian  species  which  form  an  endemic 
fauna,  a wide  range  is  indicated  for  many  Neotropical  species. 
Two  species  of  Mycomyia  from  Sonthern  Brazil,  M.  pontis  and  M. 
connecta,  show  respectively  a very  close  relationshi];)  with  New 
Zealand  and  Chilean  species. 

The  absence  of  Neoempheria  from  the  Californian,  Chilean  and 
New  Zealand  subregions  indicates  a similarity  of  these  regions, 
perhaps  one  involving  an  ecological  barrier. 

A single  species  of  Mycomyia  from  the  Greater  Antilles,  M. 
horinquensis,  which  is  also  found  in  S.E.  Brazil,  the  central  plateau 
of  Mato  Grosso  and  Goiaz,  belongs  to  the  imitans  group  which  is 
primarily  Neotropical  (thirteen  nndescribed  species  from  N.E. 
Brazil,  N.W.  Argentina,  Colombia  and  Costa  Rica).  A single 
species  of  Neoem  plieria,  N.  portoricensis,  also  from  the  Greater 
Antilles,  is  an  endemic  group  which  shows  its  closest  relationship 
to  a Central  American  group  of  species.  Finally,  another  species 
of  Neoempheria  from  the  Lesser  Antilles,  A.  maculipennis,  belongs 
to  a group  which  is  widespread  thronghont  the  Amazonian  sub- 
region and  Central  America. 

The  obliqua  group  of  Mycomyia  is  known  from  three  species 
which  are  closely  related,  one  of  each  occurring  in  each  of  three 
regions,  the  Neotropical,  the  Nearctic  and  the  Palaearctic. 

SELECTED  REFERENCES 

Adams,  C.  F.  1903.  Dipterological  Contributions.  Univ.  Kansas 
Sci.  Bull.  2:  21-47. 

Aldrich,  J.  M.  1905.  A Catalogue  of  North  American  Diptera. 

Smithsonian  Misc.  Colls.  46:  1-680. 

Alexander,  C.  P.  1927.  The  Interpretation  of  the  radial  field  of 
the  wing  in  the  nematocerons  Diptera,  with  special  refer- 
ence to  the  Tipnlidae.  Proc.  Linn.  Soc.  New  South  AYales. 
52 : 42-72,  92  figs. 


132 


VOLUME  XXXVIII 


1929.  A Comparison  of  the  Systems  of  Nomenclature  that  have 
been  Applied  to  the  Radial  Field  of  the  Wing  in  the  Dip- 
tera.  Trans.  Fourth  Int.  Cong.  Bnt.  2:  700-707,  Pis.  1-3. 
1929.  Diptera  of  Patagonia  and  South  Chile,  Part  1,  Crane- 
Flies:  British  Museum,  London  xvi,  1-240,  figs.  1-259. 
Bigot,  J.  M.  F.  1891.  Dipteres.  Mission  Scientifique  du  1882- 
1883.  Cap  Horn  6:  (pt.  2),  1-45,  Dipteres  Pis.  I-IY. 
Gauthier-Yillars  et  Fils,  Paris. 

Blanchard,  E.  1852.  Insectos.  IN  Claudio  Gay,  Historia  Fisica  y 
Politica  de  Chile,  Zool.  7 : 1-471. 

Brunetti,  E.  1912.  Diptera  Nematocera.  The  Fauna  of  British 
India.  Taylor  and  Francis,  London,  xxviii,  1-581,  figs. 
1-44,  Pis.  1-12. 

1920.  Catalogue  of  Oriental  and  South  Asiatic  Nemocera. 
Rec.  Indian  Mus.  17:  1-300. 

Coher,  E.  I.  1950.  Neotropical  Mycomyia  I.  Rev.  Ent.  21 : 561- 
580,  figs.  1-15. 

1952.  Neotropical  Mycomyia  II.  Dusenia  3 : 215-224,  figs. 
1-9. 

Coquillett,  D.  W.  1900.  Papers  from  the  Harriman  Alaska  Ex- 
pedition. IX.  Diptera.  Proc.  AYashington  Acad.  Sci.  2: 
389-464. 

1901.  New  Diptera  in  the  II. S.  National  Museum.  Proe.  U.S. 
Ntl.  Mus.  23:  593-618. 

1904.  IN  C.F.  Baker,  Reports  on  Californian  and  Nevadan 
Diptera,  I.  Invert.  Pacifica  1 : 17-40. 

1905.  New  Nematocerous  Diptera  from  North  America.  Jour. 
N.Y.  Bnt.  Soc.  13:  56-69. 

1910.  The  Type  Species  of  the  North  American  Genera  of 
Diptera.  Proc.  U.S.  Ntl.  Mus.  37 : 499-647. 

Crampton,  G.  C.  1942.  The  External  Morphology  of  the  Diptera. 

IN  Guide  to  the  Insects  of  Connecticut,  Part  Fasc.  1. 
Connecticut  State  Geol.  and  Nat.  Hist.  Survey  Bull.  64: 
10-165,  figs.  1-14. 

DeGeer,  C.  1776.  Memoirs  pour  Servir  a FHistoire  des  Insectes. 

Hosselberg  Stockholm.  6:  1-522,  Pis.  1-30. 

Dziedzicki,  H.  1885.  Przycznek  do  Fauny  Owadow  Dwusk- 
rzydlych.  Rodzaje  NoAve : Heriwigia,  nov.  gen. ; Eurycera, 
nov.  gen.  i Gatunki  Rodzajow  : Boletina,  Sciophila.  Pamiet. 
Fizyjog.  5:  164—194,  Pis.  4-9. 

1915.  Atlas  des  Organes  Genitaux  (Hypopygium)  des  Types 
de  Winnertz  et  des  Genres  de  Sa  Collection  de  Myceto- 
philes.  Pub.  Soc.  Sci.  Yarsovie  III  Classe  Sci.  Math.  Nat. 
1-16,  Pis.  1-21. 


133 


ENTOMOLOGICA  AMERICANA 


Edwards,  F.  W.  1913.  Notes  on  British  Mycetophilidae.  Trans. 
Ent.  Soc.  London  1913 : 334—382,  Pis.  12-18. 

1924.  Notes  on  Meigen’s  Fnngns-Gnat  Types.  Encyclopedie 
Entom.  ser.  B.  II  (Diptera)  1:  13-17. 

1924.  Notes  on  the  Types  of  Diptera  Nematocera  (Myceto- 
philidae and  Tipnlidae)  Described  by  Mr.  E.  Brnnetti. 
Kec.  Indian  Mus.  26:  291-307. 

1925.  Notes  on  the  Types  of  Mycetophilidae  (Diptera)  De- 
scribed by  Staeger  and  Zetterstedt.  Ent.  Tidskr.  45 : 160- 
168. 

1925.  British  Fungus  Gnats.  With  a Revised  Generic  Classi- 
fication of  the  Family.  Trans.  Ent.  Soc.  London  1924 : 
505-670,  Pis.  49-61,  txt,  figs.  1-4. 

1926.  See  Tonnoir  and  Edwards. 

1927.  Insect  Collecting  in  the  Southern  Andes.  Nat.  Hist. 
Mag.  1 : 111-125. 

1928.  An  Account  of  an  Expedition  to  the  Sonthern  Andes. 
Proc.  Linn.  Soc.  London  1928 : 18. 

1929.  Introduction.  IN  Alexander,  Diptera  of  Patagonia  and 
South  Chile,  Part  1,  Crane-Flies,  xvi,  1-240,  figs.  1-258. 

1929.  An  Account  of  a Collecting  Trip  to  Patagonia  and 
Southern  Chile.  Trans.  Fourth  Int.  Cong.  Ent.  2 : 416- 
417. 

1931.  New  Neotropical  Nematocerous  Diptera.  Ann.  Mag. 

Nat.  Hist.  (ser.  10)  7:  255-261. 

1931.  Fauna  Sumatrensis.  Mycetophilidae.  Tijd.  v-  Ent. 
74:  262-278,  figs.  1-14. 

1935.  Diptera  Nematocera  from  East  Greenland.  Ann.  Mag. 

Nat.  Hist.  (ser.  10)  15:  467-473. 

1940.  Redefinitions  and  Synonymy  of  Some  Genera  of  Amber 
Fungus-Gnats.  Proc.  Ent.  Soc.  London  (B)  9:  120-126. 

1940.  Neotropical  Neoempheria.  Novit.  Zool.  42:  107-129, 
txt.  figs.  1-12,  Pis.  1-2. 

1941.  Notes  on  British  Fungus-Gnats.  Ent.  Mo.  Mag.  77 : 
21-32,  figs.  1-4. 

1941.  Mycetophilidae  (Diptera)  Collected  by  the  Expedition 
to  Matto  Grosso  of  the  Brazilian  Zoological  Club,  in  July 
1939.  Rev.  Ent.  12:  303-314,  figs.  1-5,  PI.  15. 

Edwards,  F.  W.  and  R.  C.  Shannon.  1927.  Expedicion  Ento- 
mologica  Argentino-Britanico  al  Noroeste  de  la  Patagonia. 
Rev.  Inst.  Bacter.  4:  643-661. 

Enderlein,  G.  1911.  Neue  Gattungen  und  Arten  Aussereuro- 
paischer  Fliegen.  Stettin.  Ent.  Zeit.  72 : 135-209,  figs.  1-4. 
134 


VOLUME  XXXVIII 


Fisher,  E.  G.  1937.  New  North  American  Fungus  Gnats.  Jour. 
New  York  Ent.  8oc.  45:  387-401,  Pis.  29-30. 

1938.  North  American  Fungus  Gnats  II.  Trans.  Amer.  Ent, 
Soc.  64:  195-200,  PI.  9. 

1939.  Costa  Rican  Mycetophilidae.  Trans.  Amer.  Ent.  Soc. 
65:  227-236,  PI.  13. 

1943.  The  Identity  of  Neoempheria  flavohirta  (Coq.)  n. 
comb,  and  Neoempheria  digitalis  Fisher.  Ent.  News  54: 
149-151,  figs.  1-2. 

Freeman,  P.  1951.  Diptera  of  Patagonia  and  South  Chile,  Part 
3,  Mycetophilidae.  vii,  1-138,  figs-  1-355.  British  Mu- 
seum, London. 

Garrett,  C.  B.  D.  1924.  On  British  Columbian  Mycetophilidae  I. 
Insec.  Insc.  Menst.  12:  60-67. 

1924.  On  British  Columbian  Mycetophilidae  II.  Insec.  Insc. 
Menst.  12:  159-169. 

1925.  Seventy  new  Diptera.  Cranbrook  B.C.  pp.  1-16. 
Gimmerthal,  B.  J.  1846.  Zweiter  beitrag  zu  einer  kiinftig  zu 

bearbeitenden  Dipterologie  Russlands.  Bull.  Soc.  Nat. 
Moscou  19(2)  : 3-82. 

Hendel,  F.  1908.  Nouvelle  Classification  des  Mouches  a Deux 
Ailes  (Diptera  L.).  D’apres  un  Plan  tout  Nouveau  par 
J.G.  Meigen,  Paris,  an  VIII  (1800  v.s.).  Mit  einem  Kom- 
mentar.  Verb.  Zool.-Bot.  Ges.  Wien  58:  43-69. 

Hoyt,  C.  P.  1952.  The  Evolution  of  the  Mouth  Parts  of  Adult 
Diptera.  Microentoniology  17:  61-125,  figs.  38-72. 
Hunter,  W.  D.  1900.  A Catalogue  of  the  Diptera  of  South 
America.  Trans.  Amer.  Ent.  Soc.  26:  260-298. 
Johannsen,  O.  A.  1909.  Diptera.  Family  Mycetophilidae. 
Genera  Insectorum,  Fasc.  93:  1-141,  Pis.  1-7. 

1910.  The  Fungus  Gnats  of  North  America,  Part  2.  IMaine 
Agric.  Expt.  Sta.  Bull.  180:  125-192,  figs.  83-147,  2 tables. 
1912.  A Tertiary  Fungus  Gnat.  Amer.  elour.  Sci.  (ser.  4), 
34:140,  fig.  i. 

1926.  Notes  on  Walker’s  Types  of  North  American  Myceto- 
philidae. Can.  Ent.  58:  51-52. 

Johnson,  C.  W.  1925.  Fauna  of  New  England.  15.  List  of  the 
Diptera  or  Two-Winged  Flies.  Occ.  Papers  Boston  Soc. 
Nat.  Hist.  7 : 1-326,  txt.  fig.  1. 

Kellogg,  V.  L.  1903.  The  Net-Winged  Midges  (Blepharoceridae) 
of  North  America.  Proc.  California  Acad.  Sci.  (ser.  3)  3: 
187-232,  txt,  fig.  1,  PI.  18-22. 

Kertesz,  K.  1902.  Catalogus  Dipterorum  Hucusque  Descrip- 
torum.  Englemann  Leipzig.  1 : 1-338. 

135 


ENTOMOLOGICA  AMERICANA 


1909.  Vier  Neue  Siidamerikanische  Mycetophilideii.  Ann. 
Hist.  Nat.  Mus.  Hnngarici  7 : 139-142,  figs.  1-2. 
Landrock,  K.  1926.  Fnngivoridae.  Die  Pliegen  der  Palaeark- 
tischen  Region  8 : 1-195,  txt.  figs.  1-26,  Pis.  1-13. 

1940.  Zweifliigler  oder  Pilznilieken  oder  Fnngivoridae.  Tierw. 
Dentsch.,  Part  38:  Diptera.  VI:  1-166,  figs.  1-338. 

Loew,  H.  1850.  Uber  den  Bernstein  und  die  Bernsteinfanna. 

Program  der  Konigliehen  Realschnle  zii  Meseritz.  Mittler, 
Berlin  3-44- 

1866.  Diptera  Americae  Septentrionalis  Indigena.  Berlin. 
Entom.  Zeitsclir.  10:  1-54. 

1869.  Diptera  Americae  Septentrionalis  Indigena.  Berlin. 
Entom.  Zeitsclir,  13:  I29-I86. 

Lynch-Arribalzaga,  F.  1892.  Dipterologia  Argentina  (Myceto- 
pliilidae).  Bol.  Acad.  Nac.  Cienc.  Cordoba  12:  377-436. 
1892.  Complemento  a los  Mycetophilidae.  Bol.  Acad.  Nac. 
Cienc.  Cordoba  12:  471-483,  Pis.  1-2. 

Malloch,  J.  R.  1917.  A Preliminary  Classification  of  Diptera, 
Exclusive  of  Pnpipara,  Based  on  Larval  and  Pupal  Char- 
acters, with  Keys  to  Imagines  in  Certain  Families.  Bull. 
Illinois  8tate  Lab.  Nat.  Hist.  12:  v,  I6I-409,  Pis.  28-57. 
Meigen,  J.  W.  1803.  Versnch  einer  Nenen  Gattnngseintheilnng 
der  Enropaischen  Zweiflugeligen  Insekten.  Magazin  fnr 
Insektenknnde  (Illiger)  2:  259-281. 

1818.  Systematisehe  Beschreibnng  der  bekannten  Enro- 

paischen Zweiflugeligen  Insekten.  Aachen  and  Hamm. 
1 : xxxvi,  1-332,  Pis.  1-11. 

1830.  Systematisehe  Beschreibnng  der  bekannten  Enro- 

paischen Zweiflngeligen  Insekten.  Schnlzische  Bnchhand- 
Inng,  Hamm.  6:  iv,  1-401,  Pis.  55-66. 

1838.  Systematisehe  Beschreibnng  der  bekannten  Enro- 

paischen Zweiflngeligen  Insekten.  Schnlzische  Bnchhand- 
Inng,  Hamm.  7 : xii,  1-434,  Pis.  67-74. 

Meunier,  F.  1904.  Monographic  des  Cecidomyidae,  des  Sciaridae, 
des  Mycetophilidae  et  des  Chironomidae  de  FAmbre  de  la 
Baltiqne.  Ann.  Soc.  Sci.  Bruxelles  28:  (part  2)  : 12-276, 
Pis.  1-16. 

1917.  tjber  einige  Mycetophilideii  nnd  Tipuliden  des  Bern- 
steins nebst  Beschreibnng  der  Gattnng  Palaeotanypeza 
(Tanypezinae)  derselben  Formation.  Nenes  Jahrb-  f. 
Miner.,  Geol.  nnd  Palaont.  1917 : 73-106,  Pis.  7-16. 

1922.  Nonvelle  Contribution  a la  Monographic  des  Myceto- 
philidae de  FAmbre  de  la  Baltiqne.  Rev.  Sci.  Bourbon. 
Monlins  1922:  114-120. 

136 


VOLUME  XXXVIII 


Okada,  I.  1940.  Die  Fniigivoriden-Faiina  von  Honshu.  Tenth- 
redo  3 : 21D44,  PI.  4. 

Osten-Sacken,  C.  R.  1878.  Catalogue  of  the  Described  Diptera 
of  North  America.  Smithsonian  Misc.  Colls.  (16),  No.  270 : 
xlviii,  1-276. 

Parmenter,  L.  1953.  On  the  Breeding  of  Mycomyia  marginata 
Mg.  Jour.  Soc.  Brit.  Ent.  4:  124. 

Philippi,  R.  A.  1865.  Aufzahlung  der  Chilenischen  Dipteren. 
Verb.  Zool.-Bot.  Ges.  Wien  15:  595-782.  Figs.  1-57. 

Rondani,  C.  1856.  Dipterologiae  Italicae  Prodromus.  Stocchi, 
Parma.  1 : 1-226. 

Say,  T.  1824.  Zoology,  pp.  276-378.  IN  Keating,  W.  H.  Narra- 
tive of  an  Expedition  to  the  source  of  8t.  Peter’s  River  etc. 
Phila.  Vol.  2.  (from  Leconte  1891  edit.  “Complete  Works 
of  Thomas  Say.”  A.  E.  Foote.  Phila. 

Schiner,  J.  R.  1868.  Diptera.  pp.  1-388,  pis.  1-4.  IN  Reise  der 
osterreichischen  Fregatte  Novara  um  die  Erde.  Zool. 
theil.  Band  2.  Abt.  1.  B,  1.  Wien,  aus  der  K.-K.  Hof-  und 
Staatsdruckerei. 

Shaw,  F.  R.  1940.  Some  New  Mycetophilidae.  Can  Ent.  72: 
48-51,  PL  4. 

1940.  Some  New  Mycetophilidae  from  Costa  Rica.  (Dipt.). 
Part  I.  Rev.  Ent.  11:  803-808,  figs.  1-8. 

1941.  Fungus  Gnats  from  the  Southern  Appalachians.  Part 
1.  Amer.  Mid.  Nat.  26:  168-173,  figs.  1-11. 

1941.  Notes  on  the  Mycetophilidae  of  the  Great  Smokies 
Mountains.  Bull.  Brooklyn  Ent.  Soc.  36 : 23-24. 

1947.  Some  Observations  on  the  Variation  in  Wing  Venation 
in  the  Mycetophilidae.  Amer.  Mid.  Nat.  38:  708-711,  figs. 
1-4,  1 table. 

1948.  A Contribution  to  the  Phylogeny  of  the  Mycetophilidae. 
Ann.  Ent.  Soc.  America  41 : 189-199,  Pis.  1-3. 

1952.  Some  Notes  on  Synonymy  of  the  Mycetophilidae. 
Psyche  58:  148. 

Shaw,  F.  R.  and  M.  M.  Shaw.  1951.  Relationships  of  Certain 
Genera  of  Fungus  Gnats  of  the  Family  Mycetophilidae. 
Smithsonian  Misc.  Colls.  117:  1-23,  figs.  1-45. 

Shaw,  F.  R.  and  E.  G.  Fisher.  1952.  Fungivoridae  (Myceto- 
philidae). IN  Guide  to  the  Insects  of  Connecticut,  Part 
VI,  Fasc.  5.  Connecticut  State  Geol.  and  Nat.  Hist.  Sur- 
vey Bull.  80:  177-231,  figs.  1-78. 

Sherman,  R.  S.  1920.  Notes  on  the  Mycetophilidae  of  British 
Columbia.  Proc.  Ent.  Soc.  British  Columbia  1919  No.  14: 
12-15. 


137 


ENTOMOLOGICA  AMERICANA 


1921.  New  Species  of  Mycetophilidae.  Proc.  Eiit.  Soc.  British 
Columbia  1920  No.  16:  16-21. 

Skuse,  F.  A.  A.  1888.  Diptera  of  Australia.  Part  III. — The 
Mycetophilidae.  Proc.  Liiiu.  Soc.  New  South  A¥ales  (ser. 
2)  3:  1123-1222,  Pis.  31-32. 

1891.  Diptera  of  Australia.  Nematocera.  Suppl.  II.  Proc. 
Linn.  Soc.  New  South  Wales  (ser.  2)  5:  595-640,  PL  19. 

Staeger,  R.  C.  1840.  Systematisk  Fortegnelse  over  de  i Danmark 
hiotil  fundne  Diptera.  Naturhist.  Tidssk.  3 : 228-288. 

Stuardo,  O.  C.  1946.  Catalogo  de  los  Dipteros  de  Chile.  Im- 
prenta  Universitaria.  Santiago,  Chile.  1-250. 

Tillyard,  R.  J.  1919.  The  Panorpoid  Complex.  Part  3. — The 
Wing-Venation.  Proc.  Linn.  Soc.  New  South  Wales  44: 
533-718,  txt.  figs.  35-112,  Pis.  31-35. 

Toilet,  R.  1948.  Un  Mycetophilidae  (Diptera)  Nouvea  des  Etats- 
Unis  d’Amerique.  Bull.  Mus.  Roy.  Hist.  Nat.  Belgique  24: 
(No.  40)  : 1-4,  figs.  1-6. 

Tonnoir,  A.  L.  1929.  Australian  Mycetophilidae.  Synopsis  of 
the  Genera.  Proc.  Linn.  Soc.  New  South  Wales  54:  584- 
614,  txt.  figs.  1-7,  Pis.  22-23. 

Tonnoir,  A.  L.  and  F.  W.  Edwards.  1926.  New  Zealand  Fungus 
Gnats.  Trans.  New  Zealand  Inst.  57:  747-878,  figs.  11- 
304. 

Van  Duzee,  M.  C.  1928.  New  Mycetophilidae  Taken  in  Cali- 
fornia and  Alaska.  Proc.  California  Acad.  Sci.  (ser.  4)  17  : 
31-65,  figs.  1-34. 

Walker,  F.  1848.  List  of  the  Specimens  of  Dipterous  Insects  in 
the  Collection  of  the  British  Museum.  London.  1 : 1-229. 

1856.  Insecta  Britaniiica.  Diptera.  Lovell  Reeve  London.  3 : 
xxiv,  1-352,  Pis.  21-30. 

Wiedemann,  C.  R.  W.  1828.  Ansserenropaische  Zweiflngelige 
Insekten  Schulz,  Hamm.  1 : xxxii,  1-608,  Pis.  1-6. 

Williston,  S.  W.  1896.  On  the  Diptera  of  St.  Vincent  (West 
Indies).  Trans.  Ent.  Soc.  London  1896:  253-446,  figs. 
1-170. 

Winnertz,  J.  1863.  Beitrag  zn  einer  Monographic  der  Pilz- 
mncken.  Verh.  Zool.-Bot.  Ges.  Wien  13:  637-964,  Pis. 
18-21. 

Zetterstedt,  J.  W.  1840.  Insect  Lapponica.  Sectio  Tertia.  Dip- 
tera. Voss,  Lipsiae. 


138 


VOLUME  XXXVIII 


VARIPENNIS 


ECUADORENSIS 


PANAMENSIS 


GLOCHiS 


BIDENTATA 


HORRENS 


TETRAPHAEA 


SUBHORRENS 


Plate  1 

Wings  of  N eoempheria  18  x 


139 


ENTOMOLOGICA  AMERICANA 


ACIDOTI  # 


SUBFALLAX 


FALLAX 


ZETEKI 


LARIFUGA 


SEPARATA 


ENDERLEINI 

Plate  2 

Wings  of  N eoemplieria  18  x 


BIFIDA 


140 


VOLUME  XXXVIII 


LEVIR 


LONGISETA 


GOIANA 


PORTORfCENSIS 


DZIEDZICKII 


SUBLEVIR 


CINCTA 


Plate  3 

Wings  of  Neoempheria  18  x 


141 


ENTOMOLOGICA  AMERICANA 


COMES 


X > ' 

COSTARICENSIS 


SOCIA 


RABELLOl 


JUGALIS 


DEFLETA 


FAC ETA 


PAULENSIS 


BRASILIENSIS 

Plate  4 

Wings  of  Neoempheria  18  x 


142 


VOLUME  XXXVIll 


Plate  5 


Neoempheria 

Fig.  1.  N.  panamensis,  inner  style  of  terminalia.  Fig.  2. 
N.  hidentata,  tergal  portion,  male  terminalia.  Fig.  3.  N.  hidentata, 
sternal  portion,  male  terminalia.  Fig.  4.  N.  ecuadorensis,  tergal 
portion,  male  terminalia.  Fig.  5.  N.  ecuadorensis,  sternal  portion, 
male  terminalia.  Fig.  6.  N.  glochis,  tergal  portion,  male  ter- 
minalia. Fig.  7.  N.  glochis,  sternal  portion,  male  terminalia.  Fig. 
8.  N.  horrens,  eighth  tergite.  Fig.  9.  N.  horrens,  eighth  sternite. 
Fig.  10.  N.  horrens,  tergal  portion,  male  terminalia.  Fig.  11. 
N.  horrens,  sternal  portion,  male  terminalia. 
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Neoempkeria 

Fig.  12.  N.  subhorrens,  eighth  tergite.  Fig.  13.  N.  snhkorrens, 
eighth  sternite.  Fig.  14.  N.  subhorrens,  tergal  portion,  male 
terminalia.  Fig.  15.  N.  subhorrens,  aedeagus.  Fig.  16.  N.  acidoti, 
tergal  portion,  male  terminalia.  Fig.  17.  N.  acidoti,  sternal  por- 
tion, male  terminalia.  Fig.  18.  N.  zeteki,  tergal  portion,  male 
terminalia.  Fig.  19.  N.  zeteki,  sternal  portion,  male  terminalia. 
Fig.  20.  N.  bifida,  tergal  portion,  male  terminalia.  Fig.  21.  N. 
bifida,  sternal  portion,  male  terminalia. 
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Plate  7 


Neoempheria 

Fig.  22.  N.  separata,  tergal  portion,  male  termiiialia.  Fig.  23. 
N.  separata,  sternal  portion,  male  terminalia.  Fig.  24.  X.  falJax, 
tergal  portion,  male  terminalia.  Fig.  25.  X.  fall  ax,  sternal  por- 
tion, male  terminalia.  Fig.  26.  X.  suhfallax,  outer  and  inner  style, 
male  terminalia.  Fig.  27.  X.  larifuga,  tergal  portion,  male  ter- 
minalia. Fig.  28.  X.  larifuga,  sternal  portion,  male  terminalia. 
Fig.  29.  X.  longiseta,  tergal  portion,  male  terminalia.  Fig.  30. 
X.  longiseta,  sternal  portion,  male  terminalia. 
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Neoempheria 

Fig.  31.  iV.  goiana,  inner  style,  male  terminalia.  Fig.  32.  N, 
goiana,  snbaedeagal  plate.  Fig.  33.  N.  levir,  tergal  portion,  male 
terminalia.  Fig.  34.  N.  levir,  sternal  portion,  male  terminalia. 
Fig.  35.  N.  sublevir,  tergal  portion,  male  terminalia.  Fig.  36. 
N.  sublevir,  sternal  portion,  male  terminalia.  Fig.  37.  iV.  porto- 
ricensis,  tergal  portion,  male  terminalia.  Fig.  38.  N,  portoricen- 
sis,  sternal  portion,  male  terminalia.  Fig.  39.  N.  dziedzickii, 
tergal  portion,  male  terminalia.  Fig.  40.  N.  dziedzickii,  sternal 
portion,  male  terminalia. 
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Plate  9 
Neoempheria 

Fig.  41.  N.  comes,  tergal  portion,  male  termiiialia.  Fig.  42. 
N.  comes,  sternal  portion,  male  terminalia.  Fig.  43.  N.  soda, 
tergal  portion,  male  terminalia.  Fig.  44.  N.  soda,  sternal  portion, 
male  terminalia.  Fig.  45.  N.  jugalis,  tergal  portion,  male  ter- 
minalia. Fig.  46.  N.  jugalis,  sternal  portion,  male  terminalia. 
Fig.  47.  N.  faceta,  tergal  portion,  male  terminalia.  Fig.  48.  N. 
faceta,  sternal  portion,  male  terminalia.  Fig.  49.  N.  faceta,  inner 
style. 


147 


ENTOMOLOGICA  AMERICANA 


Plate  10 
Neoempheria 

Fig.  50.  N.  costaricensis,  tergal  portion,  male  terminalia.  Fig. 
51.  N.  costaricensis,  sternal  portion,  male  terminalia.  Fig.  52. 
N.  lutzi,  tergal  portion,  male  terminalia.  Fig.  53.  N.  lutzi,  sternal 
portion,  male  terminalia.  Fig.  54.  N.  rahelloi,  tergal  portion, 
male  terminalia.  Fig.  55.  N.  rahelloi,  sternal  portion,  male  ter- 
minalia. Fig.  56.  N.  defteta,  tergal  portion,  male  terminalia. 
Fig.  57.  N.  defleta,  sternal  portion,  male  terminalia. 
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Plate  11 


N eoenipheria 


Fig.  58.  N.  paulensis,  tergal  portion,  male  terminalia.  Fig.  59. 
N.  paulensis,  sternal  portion,  male  terminalia.  Fig.  60.  N. 
hrasiliensis,  tergal  portion,  male  terminalia.  Fig.  61.  N.  hrasilien- 
sis^  sternal  portion,  male  terminalia.  Fig.  62.  N.  illustris,  apex 
of  inner  style,  Leverett,  Mass.  Fig.  63.  N.  iUustris,  apex  of  inner 
style,  Atlanta,  Ga.  Fig.  64.  N.  iUusfris,  apex  of  inner  style, 
Bradenton,  Fla.  Fig.  65.  N.  illustris,  apex  of  inner  style,  Hollis- 
ton.  Mass.  Fig.  66.  N.  impatiens,  tergal  portion,  male  terminalia. 
Fig.  67.  N.  impatiens,  sternal  portion,  male  terminalia.  Fig.  68. 
N.  nepticula,  inner  style.  Fig.  69.  N.  nepticuJa,  apex  of  tergal 
style. 
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Plate  12 
Mycomyia 

Fig.  70.  M.  tantalos,  tergal  portion,  male  terminalia.  Fig.  71. 
M.  tantalos,  sternal  portion,  male  terminalia.  Fig.  72.  M.  aus- 
trohliqua,  tergal  portion,  male  terminalia.  Fig.  73.  M.  aus- 
trobliqua,  sternal  portion,  male  terminalia.  Fig.  74.  M,  pontis, 
tergal  portion,  male  terminalia.  Fig.  75.  M.  pontis,  sternal  por- 
tion, male  terminalia.  Fig.  76.  M.  citrina,  tergal  portion,  male 
terminalia.  Fig.  77.  M.  citrina,  sternal  portion,  male  terminalia. 
Fig.  78.  M.'cpacra,  tergal  portion,  male  terminalia.  Fig.  79.  M. 
epacra,  sternal  portion,  male  terminalia. 
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My  corny  ia 

Fig.  80.  M.  suhepacra,  tergal  portion,  male  terminalia.  Fig. 
81.  M.  suhepacra,  sternal  portion,  male  terminalia.  Fig.  82.  M. 
excerta,  tergal  portion,  male  terminalia.  Fig.  83.  M.  excerta, 
sternal  portion,  male  terminalia.  Fig.  84.  M.  horacensis,  tergal 
portion,  male  terminalia.  Fig.  85.  M.  horacensis,  sternal  portion, 
male  terminalia.  Fig.  86.  M.  theohaldi,  tergal  portion,  male  ter- 
minalia. Fig.  87.  M.  theohaldi,  sternal  portion,  male  terminalia. 
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Plate  14 
My  corny  ia 

Fig.  88.  M.  simpla,  tergal  portion,  male  terminalia.  Fig.  89. 
M.  simpla,  sternal  portion,  male  terminalia.  Fig.  90.  M.  multiseta, 
tergal  portion,  male  terminalia.  Fig.  91.  M.  multiseta,  sternal 
portion,  male  terminalia.  Fig.  92.  M.  dumeta,  tergal  portion, 
male  terminalia.  Fig.  93.  M.  dumeta,  sternal  portion,  male  ter- 
minalia. Fig.  94.  M.  dumeta,  anal  segment.  Fig.  95.  M.  con- 
necta,  tergal  portion,  male  terminalia.  Fig,  96.  M.  connecta, 
sternal  portion,  male  terminalia.  Fig.  97.  M.  horinquensis,  tergal 
portion,  male  terminalia.  Fig.  98.  M.  horinquensis,  sternal  por- 
tion, male  terminalia.  Fig.  99.  M.  horinquensis,  anal  segment. 
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Plate  15 
Mycomyia 


Fig.  100.  M.  campestra,  tergal  portion,  male  terminalia.  Fig. 
101.  M.  campestra,  sternal  portion,  male  terminalia.  Fig.  102. 
M.  portoMest,  tergal  portion,  male  terminalia.  Fig.  103.  31.  porto- 
hlest,  sternal  portion,  male  terminalia.  Fig.  104.  31.  pauperculus, 
tergal  portion,  male  terminalia.  Fig.  105.  31.  pauperculus,  sternal 
portion,  male  terminalia.  Fig.  106.  31.  kirticollis,  inner  style. 

Fig.  107.  31.  hirticauda,  inner  style.  Fig.  108.  31.  fragilis,  tergal 
portion,  male  terminalia.  Fig.  109.  31.  fragilis,  sternal  portion, 

male  terminalia. 
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Plate  16 
Mycomyia 

Fig.  110.  M.  terminata,  inner  style.  Fig.  111.  M.  terminata, 
aedeagus,  lateral  view.  Fig.  112.  M.  fulvitihia,  inner  style.  Fig. 
113.  M.  fulvitibia,  aedeagus,  lateral  view.  Fig.  114.  M.  dichaeta^ 
inner  style.  Fig.  115.  M.  dichaeta,  aedeagus,  lateral  view.  Fig. 
116.  M.  calcarata,  tergal  portion,  male  terminalia.  Fig.  117.  M. 
calcar  at  a,  sternal  portion,  male  terminalia.  Fig.  118.  M.  nigri- 
hirta,  tergal  portion,  male  terminalia.  Fig.  119.  M.  nigrihirta^ 
sternal  portion,  male  terminalia.  Fig.  120.  M.  polleni,  tergal  por- 
tion, male  terminalia.  Fig.  121.  M.  polleni,  sternal  portion,  male 
terminalia.  Fig.  122.  M.  echinata,  tergal  portion,  male  terminalia. 
Fig.  123.  M.  echinata,  sternal  portion,  male  terminalia. 
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Fiof. 


Plate  17 
Mycomyia 

Fig.  124.  M.  vulgaris,  tergal  portion,  male  terminalia. 

125.  M.  vulgaris,  sternal  portion,  male  terminalia. 

Echmopodium 

Fig.  126.  E.  chiloensis,  tergal  portion,  male  terminalia.  Fig. 
127.  E.  chiloensis,  sternal  portion,  male  terminalia.  Fig.  128.  E. 
chiloensis,  male  mesocoxal  spur.  Fig.  129.  E.  rionegreyisis,  male 
mesocoxal  spur.  Fig.  130.  E.  rioiiegrensis,  tergal  portion,  male 
terminalia.  Fig.  131.  E.  7'ionegrensis,  sternal  portion,  male  ter- 
minalia. 
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Introduction 

Throughout  the  world  the  members  of  the  Family  Tingidae  have 
generally  been  known  by  the  common  name  of  “lace-bng”  (“Netz- 
wanzen,  ” ^‘masketaeger,  ” '‘wantsje/’  et  cetera)  which  character- 
izes them  so  well.  Adults  and  nymphs  are  phytophagous  and  are 
generally  rather  liost  specific.  Ordinarily  they  congregate  on  the 
under  surfaces  of  leaves  where  their  extraction  of  plant  juices  may 
cause  a speckled  discoloration  and  occasionally  cause  considerable 
damage  to  cultivated  plants.  They  are  widely  distributed  in  the 
temperate  and  tropical  regions  of  the  world. 

In  the  Fauna  Suecica,  Linnaeus  (1746,  pp.  207,  212)  described 
the  first  two  species  of  lace-bugs  in  his  collective  Genus  Cimex. 
Twelve  years  later,  both  of  these  species  were  given  trivial  names 
and  validated  in  Systeina  Naturae  (Linnaeus,  1758,  pp.  442,  443) 
under  the  technical  names  of  Cimex  clavicornis  (fig.  2)  and  Cimex 
Cardui  (fig.  1). 

The  Genus  Tingis  was  created  by  Fabricius  (1803,  p.  124)  to 
hold  the  Linnaean  Cimex  clavicornis,  Cimex  Carchii,  and  9 other 
species.  Of  these  11  originally  included  species,  only  Tingis  cardui 
(Linnaeus)  at  the  present  time  remains  in  the  Genus  Tingis.  Cimex 
Cardui  Linnaeus  was  fixed  as  the  type  species  of  Tingis  Fabricius 
by  Latreille  (1810,  p.  433)  and  more  than  a century  later  substan- 
tiated by  Direction  4 (1954,  p.  53)  of  the  International  Commission 
of  Zoological  Nomenclature. 

For  more  than  a century,  the  proper  orthographic  spelling  of  the 
familial  name  of  the  lace-bugs  was  a subject  of  technical  controversy 
among  hemipterists.  The  contentions  of  the  leading  disputants 
finally  were  summarized  and  formally  submitted  to  the  Interna- 
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tional  Commission  of  Zoological  Nomenclature  with  a request  for 
a ruling  on  the  origin,  stem,  and  proper  orthography  of  the  family 
name  of  the  lace-bugs  based  upon  the  Genus  Tingis  Fabricius 
(1803). 

According  to  Opinion  143  (1943,  pp.  83-85),  cpioted  below: 

Tingis  etant  un  nom  lathi  clout  le  genitif  est  Tingis  et 
Faccusatif  Tingim.  TINGIDAE  est  la  forme  correcte  du 
nom  de  la  famille.  ’ ’ 

And  ‘Ghe  summary”  (p.  84)  : 

^‘The  family  name  for  Tingis  Fabricius,  1803  (Syst. 
Rhyng.  :124)  in  the  Hemiptera  is  TINGIDAE.” 

Laporte  (1833)  created  ^‘Famille  Tingidites”  (French  ver- 
nacular name)  for  the  reception  of  the  lace-bugs.  In  accordance 
with  the  provisions  of  the  new  Code  of  Zoological  Nomenclature 
(15th  International  Congress  of  Zoology,  London,  1958)  we  are 
accrediting  the  family  ‘‘Tingidae”  to  Laporte. 

The  formation  of  the  familial  group  (superfamily,  family,  and 
subfamily)  for  the  lace-bugs  embodies  anatomical  and  physiological 
problems  not  unlike  those  encountered  in  the  setting  up  of  other 
families  in  the  Order  Hemiptera.  To  bring  out  clearly  the  historic 
creation  and  evolutionary  development  of  the  family  concept  in 
tingids,  we  have  prepared  the  bibliography  that  follows : 


Concepts  of  the  Family  Tingidae  Laporte,  1833 

Famille  Zoathelga  Dumeril,  1806,  p.  264. 

Familia  Cimicides  Latreille,  1807,  p.  126  {Tingis,  p.  139). 

Divisio  Frontirostres,  Familia  Cimicides  Fallen,  1814,  pp.  3,  4. 

Tribus  Heterata,  Legio  Terrestria,  Natio  Cimicides  Billberg,  1820, 
pp.  66,  67. 

Familie  Geocorisae,  Zunst  Membranaceae  Latreille,  1825,  pp.  419, 
422. 

Familie  Geocorisae,  Zunst  Membranaceae  Berthold,  1827,  pp.  415, 
420. 

Sectio  Henielytrata,  Divisio  Frontirostres,  Familia  Cimicides  Fal- 
len, 1829,  pp.  7,  142. 

Famille  Geocorises  Latreille,  1829,  p.  201. 

Famille  Tingidites  Laporte,  1833,  p.  47. 

Zunst  Geocores,  Familie  Membranacei  Burmeister,  1835,  pp.  203, 
249. 

Tribu  Geocorizes,  Famille  Tingidites  Spinola,  1837,  pp.  67,  68,  161. 
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Familia  Tingini  Costa,  1838,  p.  20. 

Tribii  Geocorizes,  Famille  Tiiigidites  Spinola,  1840,  pp.  67,  161. 

Family  Tingidae  Westwood,  1840,  p.  447,  p.  120  (Synopsis)  ; Hnrd, 
1946,  p.  437 ; Monte,  1947,  p.  2 ; China  and  Miller,  1959,  p.  261 ; 
Takeya,  1951,  p.  5;'Drake  and  Knhoff,  1960  (in  press). 

Section  Geocorises,  Famille  Dnctirostri,  Gronpe  Tingides  Ainyot 
and  Serville,  1843,  pp.  xv,  xl,  285,  295. 

Znnst  Geocores,  Faniilie  Tingideae  Fieber,  1844,  pp.  20,  27. 

Sectio  Geocorisae,  Familia  Dnctirostri,  Tribns  Membranacei  Salil- 
berg,  1848,  pp.  1,  9,  14,  125,  127. 

Familia  Tingiditae  Spinola,  1850,  p.  27. 

Sectio  Gymnocerata,  Snbsectio  Geodromica,  Familie  Tingididea 
Fieber,  1851,  p.  9. 

Familie  Harpagocorisiae,  Tribns  Geocorisiae,  Seolymopliilae  Ko- 
lenati,  1856,  pp.  419,  420. 

Familia  Tingidae  Costa,  1855,  p.  293. 

Familia  Membranacei  Stal,  1859,  p.  259. 

Sectio  Geodromica,  Znnst  Gymnocerata,  Familie  Tingididea  Flor, 
1860,  pp.  61,  63,  65,  317.  ‘ 

Familia  Tingitidea  Costa,  1860,  p.  6. 

Sectio  Gymnocerata,  Snbsectio  Geodromica,  Familia  Tingididae 
Fieber,*  1861,  pp.  22,  35,  116,  400. 

Section  Tingidina,  Family  Agrammidae  and  Family  Tingididae 
Douglas  and  Scott,  1865,  pp.  23,  24,  242,  243. 

Familia  Tingidida  StM,  1865,  p.  25. 

Familia  Tingini  Stal,  1871,  p.  671. 

Familia  Tingitidae,  snbfaniilia  Tingitina  StM,  1873,  pp.  115,  116; 
1874,  pp.  43,  45. 

Sectio  Geodromica,  Tribns  Tesseratomida,  Familia  Tingidida  Fer- 
rari, 1874,  pp.  118,  133,  168. 

Sectio  Gymnocerata,  Familia  Tingidae  Siebke,  1874,  pp.  1,  22. 

Familia  Tingididea  Vollenlioven,  1878,  p.  265. 

Section  Geocores  on  Gymnocerata,  Famille  Tingidides,  tribn  Tin- 
gini Pnton,  1879,  pp.  83,  87. 

Family  Tingitidae  Uhler,  1886,  p.  21 ; Champion,  1897,  pp.  1,  2 ; 
Horvath,  1906,  p.  1;  1911,  p.  14;  Drake  and  Poor,  1936,  p.  382; 
China,  1943,  p.  245. 

Famille  Tingidae  Lethierry  et  Severin,  1896,  pp.  1,  4. 

Section  Geocorisae,  Famille  Tingidides  Pnton,  1899,  pp.  5,  38. 

Division  Troehalopoda,  Snperfamily  Cimicoideae,  Family  Tingidae 
Kirkaldy,  1908,  pp.  359,  360. 

Familie  Tingididae  Oshanin,  1908,  p.  395. 

Series  Onychiophora,  Snperfamilie  Neidodeae,  Phalanx  Neidiformes, 
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Familie  Tingididae  Reuter,  1910,  pp.  75,  76,  77. 

Series  Onychiophora,  Phalanx  Lygaeiformes,  Superfamilie  Tin- 
gitoideae,  Familie  Tingitidae  Oshanin,  1912,  pp.  26,  27,  41,  42. 

Series  Anonychia,  Phalanx  Ilenicocephaliformis,  Superfamilie  Tin- 
gitoidea,  Familie  Tingidae  Reuter,  1912,  pp.  27,  49. 

Series  Anonychia,  Family  Tingididae  Van  Duzee,  1916,  p.  25;  1917, 
p.  209. 

Phalanx  Pyrrhocoriformes,  Series  Anonychia,  Superfamily  Tin- 
gitoideae.  Family  Tingitidae  Singh-Pruthi,  1925,  pp.  161,  163. 

uberfamilie  Geocorisae  (Gymnocerata) , Familienreihe  Pentomoidea, 
Unterreihe  Tingini,  Familie  Tingidae  Borner,  1934,  p.  144. 

Sons-order  Geocorises,  Superfamilie  Tingitoidea,  Familie  Tingitidae 
Poisson,  1951,  p.  1798. 

Serie  Onychiophora,  Superfamilia  Tingitoidea,  Familia  Tingidae 
Goniez-Menor,  1956,  p.  139. 

Geocorisa,  Family  Tingidae  and  Family  Vianaididae  China  and 
Miller,  1959,  pp.  18,  20,  34. 


The  foundation  of  tingid  hierarchy  was  laid  down  by  the  emi- 
nent hemipterist  Stal  (1873,  pp.  115;  1874,  p.  45)  nearly  a century 
ago.  Among  other  foremost  specialists  after  Stal,  Reuter  (1912) 
and  Horvath  (1906)  have  contributed  vastly  to  our  knowledge  of 
the  classification  of  the  lace-bngs.  The  taxonomic  paper  by  Fieber 
(1844)  entitled  Mono(j7‘aphie  dei’  Timjldeae”  is  international  in 
scope  and  contains  fine  figures  of  a large  number  of  rare  and  little- 
known  species  of  Tingidae. 

Laporte  (1833,  pp.  47,  48)  included  the  Genus  Fiesma  in  the 
Family  Tingidides.  Stal  (1873)  separated  the  Family  Tingitidae, 
as  it  was  then  constituted,  into  the  Subfamilies  Tingitina  and 
Piesmina,  and  divided  the  Subfamily  Tiugitina  into  the  divisions 
Cantacaderaria,  Serenthiaria,  and  Tingitaria.  Distant  (1909,  pp. 
121,  122)  added  the  divisions  Axiokersosaria  and  Aidoneusaria  for 
new  genera  and  species  from  India.  Reuter  (1912,  pp.  27,  49) 
formed  the  Superfamily  Tingidoideae  to  hold  the  Families  Pies- 
midae  and  Tingididae. 

Up  to  now,  following  StaPs  classification,  lace-bugs  have  been 
known  as  the  Family  Tingidae,  and  separated  into  the  Subfamilies 
Tinginae,  Cantacaderinae,  and  Agrammatinae  {oUm  Serenthiinae) . 
Distant’s  divisions  of  Axiokersosaria  and  Aidoneusaria  recently 
have  been  suppressed  as  synonyms  of  the  Subfamily  Tinginae 
(Drake  and  Ruhoff,  in  press).  Tnllgren  (1908),  Leston,  Pender- 
grast,  and  Southwood  (1954),  Pendergrast  (1957),  and  others  have 
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presented  anatomical  evidences  to  show  that  the  Snperfamily  Tin- 
goidea  is  not  a natural  group  and  that  the  Tingidae  belong  to  the 
Cimiconiorpha  and  the  Piesmatidae  to  the  Pentatomomorpha.  The 
piesmatines  are  most  closely  related  to  the  Family  Lygaeidae  and 
appear  to  have  affinities  with  the  Cyniinae  of  that  family  (Drake 
and  Davis,  1958). 


IIlERARCHAL  CHANGES 

Based  on  detailed  studies  of  their  morphology  and  systematics, 
several  changes  in  the  major  classification  of  the  tingids  appear  in 
the  pages  to  come.  The  following  is  a brief  prospectus  of  these 
changes:  1)  the  suppression  of  the  Subfamily  Agramminae  West- 
wood  as  synonymous  with  the  Subfamily  Tinginae  Laporte;  2)  the 
lowering  of  the  Family  Vianaididae  Kormilev  to  that  of  Subfamily 
Vianaidinae  Kormilev  and  the  transferring  the  latter  and  its  com- 
ponents to  the  Family  Tingidae;  and  3)  the  proposing  of  the 
Snperfamily  Miroidea  Hahn  {sensu  noveni)  to  hold  the  Families 
Miridae  Hahn  (1831)  and  Tingidae  Laporte  (1833).  Under  this 
new  systematic  arrangement,  the  Family  Tingidae  comprises  the 
Subfamilies  Tinginae  Laporte,  Cantacaderinae  Stal,  and  Vianai- 
dinae Kormilev.  In  addition  two  tribes,  Cantacaderini  Stal  and  the 
Phatnomini,  new  tribe,  are  designated  in  the  Subfamily  Canta- 
caderinae. 

At  the  generic  and  specific  level  several  other  taxonomic  changes 
are  consummated.  The  Genus  Vianaida  Kormilev  is  treated  as  a 
junior  synonym  of  the  Genus  Anommatocoris  China  and  this  genus 
now  comprises  A.  miniitisswms  China  and  A.  coleoptratus  (Kormi- 
lev). A new  genus  and  species,  Tliaumamannia  manni,  from  Bo- 
livia is  described. 


General  Morphology 

Head.  The  shape  of  the  tingid  head  is  usually  short  and  de- 
clivent  (figs.  3,  5,  33,  34)  although  in  the  Cantacaderinae  (figs.  28, 
29,  30,  31)  and  in  several  genera  of  Tinginae  (Biskira  Puton;  Dic- 
tyonota  Curtis,  fig.  35;  Ypsotingis  Drake,  fig.  36;  and  Dictyotingis 
Drake,  fig.  37  for  examples),  it  is  quite  long  and  moderately  porrect. 
However,  the  head  at  times  may  appear  to  be  less  declivent  than  it 
actually  is  because  of  the  forward  extension  of  the  bncculae  (fig.  6, 
Buc). 
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The  head  is  inserted  into  the  prothorax  up  to  the  compound 
eyes  (figs.  3,  6,  31)  and  often  bears  a series  of  processes  on  its  dorsal 
surface.  These  processes  vary  in  form  from  short,  blunt  tubercles 
(figs.  36,  38)  to  very  long,  sharp  spines  (fig.  42),  and  extend  an- 
teriorly in  a porrect,  decumbent,  or  almost  upright  position.  Up  to 
nine  processes  may  occur  and  may  be  designated  as  the  occipital, 
frontal,  and  genal  pairs  and  three  median  processes.  The  paired 
and  median  processes  occur  independently  of  each  other. 

The  dorsal  cephalic  processes  range  from  0 to  9 in  the  Canta- 
caderinae  (figs.  28,  30,  31).  The  number  in  the  Tinginae  generally 
varies  from  0 to  5 and  consist  of  the  frontal  and  occipital  pairs  and 
a single  median  process  (figs.  38,  39,  42)^.  The  median  process  is 
very  often  situated  just  behind  the  frontal  pair,  thus  forming  a 
compact  group  of  three  (fig.  55),  although  not  infrequently  it  is 
placed  more  posteriorly  near  the  center  of  the  vertex  (fig.  41).  In 
the  Genus  Belenus  Distant,  the  cephalic  processes  are  sometimes 
branched  or  forked. 

The  juga  are  never  strongly  produced;  the  ocelli  are  always 
absent;  and  the  compound  eyes  (fig.  45)  are  characteristically 
strongly  convex  and  widely  separated  from  each  other.  The  buc- 
culae  are  almost  always  well  developed,  areolate  and  long ; their 
anterior  ends  may  or  may  not  converge  and  meet  in  front  of  the 
labium  so  as  to  close  tlie  buccal  snlcus.  However,  in  some  Tinginae 
(e.g.,  in  the  Genera  Aconchus  Horvath  and  Dulinius  Distant)  the 
bucculae  terminate  anteriorly  along  the  lateral  sides  of  the  beak. 
In  many  genera  of  Cantacaderinae  (figs.  6,  28)  the  bucculae  surpass 
the  apex  of  the  tylus.  Posteriorly,  the  bucculae  extend  backwards 
to  or  slightly  on  to  the  prosternum  (figs.  41/;,  455). 

Labium.  The  labium  is  four-segmented  and  none  of  the  seg- 
ments shows  marked  reduction  (figs.  4,  5,  6).  It  varies  in  length  in 
different  species,  its  apex  terminating  on  the  thoracic  sterna  or  any 
one  of  the  pregenital  abdominal  segments  and  in  a few  instances 
(e.g.,  species  of  Ypsotingis  Drake  of  the  Tinginae  and  Teratocater 
Drake  and  Allocader  Drake  of  the  Cantacaderinae)  the  labium  ex- 
tends as  far  back  as  the  first  genital  segment.  The  “beaks”  of  the 
cantacaderines  average  longer  than  those  of  the  Tinginae.  In  the 
vianaidines  the  “beaks”  of  all  species  so  far  described  extend  be- 
yond the  metasternum  to  the  third  or  fourth  abdominal  sternum 
(fig.  5). 

^ However,  in  the  tingine  Genus  Ogygotingis  Drake  (Fig.  41) 
there  are  7 processes  including  a genal  pair. 
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Fig.  3.  Tingis  cardni  (Linnaeus),  male  with  left  wings  ex- 
tended and  right  wings  removed  to  expose  abdomen.  CA,  costal 
area;  Cf.  cubital  furrow;  CL,  elavns;  Cu,  cubitus ; DA,  discoidal 
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Antennae.  The  antennae  are  four-segmented  and  range  from 
slender  (fig.  49)  to  stont  (fig.  67),  from  short  (fig.  47 ) to  long  (fig. 
46),  and  from  smooth  (fig.  66)  to  hairy  (fig.  63). 

In  the  gall-making  Genns  Onymochila  Drake  (fig.  50 j,  the  an- 
tennae are  moderately  slender.  Conversely,  the  only  other  genera 
of  gall-forming  tingids,  Coyium  Thnnherg  (fig.  2)  and  Paracopium 
Distant  (fig.  52),  have  very  thick  and  heavy  antennae.  Since  the 
members  of  tliese  three  genera  are  the  only  true  gall-making  species 
in  the  Family  Tingidae,  or  even  in  the  order  Hemiptera-Heterop- 
tera,  we  are  including  illustrations  to  show  the  two  types  of  galls 
formed  by  the  species  of  the  Genera  Paracopium  (fig.  52)  and 
Onymochila  (fig.  50),  respectively.  According  to  the  literature,  the 
galls  formed  by  C opium  and  Paracopium  result  in  the  castration 
of  the  floral  generative  organs. 

The  first  segment  varies  from  short  (fig.  47)  to  long  (figs.  41, 
46)  ; the  second  is  almost  invariably  the  shortest,  although  at  times 
both  segments  are  short  and  siibequal  in  length  and  moniliform  or 
subglobose  in  shape  (figs.  65,  68).  The  third  segment  is  almost 
always  the  longest.  (In  a few  genera  such  as  Mecopharsa  Drake 
the  third  and  fourth  segments  are  snbecinal  in  length.  8ee  figs.  48, 

area;  dCnxS,  dorsal  connexival  suture;  He,  hypocosta ; LCr,  lateral 
Carina;  M,  media;  MCr,  median  carina ; Pc,  posteubitns;  Pg,  pygo- 
phore  ; Pgr,  proctager  ; Pm,  paramere  ; Prn,  paranotnm  ; R,  radius  ; 
RM,  fused  radius  and  media ; SA,  sutural  area ; Sc,  subcosta  ; ScA, 
subcostal  area ; SV,  secondary  veins ; 1 A,  first  anal  vein. 

Fig.  4.  Tingis  caaului  (Linnaeus),  ventral  aspect  of  female 
with  left  legs  removed  to  expose  coxal  cavities.  Epmo,  mesoe- 
pimeron ; Eps2,  mesoepisternum ; Gep  1,  first  conocoxopodite ; HcL, 
hypocostal  lamina ; PlSi,  propleiiral  suture,  Pt  9,  ninth  paratergite ; 
RS,  rostral  sulcus ; SGO,  scent  gland  ostiole ; SgP,  subgenital  plate, 
II-VII,  abdominal  segments. 

Fig.  5.  Anommatocoris  coleoptratus  (Kormilev),  ventral  as- 
pect of  female  with  right  legs  removed  to  expose  coxal  cavities. 
Gep  1,  first  gonocoxopodite ; Pt  9,  ninth  paratergite ; SGO,  scent 
gland  opening ; SgP,  snbgenital  plate  ; II-VII,  abdominal  segments. 

Fig.  6.  Cantacader  quadricornis  (LePeletier  and  Serville), 
ventral  aspect  of  female  with  left  legs  removed  to  expose  coxal 
cavities.  AnT,  antennal  tubercles  ; Buc,  buccula ; Epss,  metepister- 
num ; Gep  1,  first  gonocoxopodite ; HcL,  hypocostal  lamina ; PIS2, 
mesopleural  suture ; Pt  8,  eighth  paratergite ; Pt  9,  ninth  para- 
tergite ; SgP,  subgenital  plate ; Sp,  spiracles,  II-VII,  abdominal 
segments. 
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49).  The  fourth  segment  also  varies  in  length  and  thickness  from 
moderately  short  and  fusiform  or  clavate  to  very  long  and  slender 
(figs.  4,  48). 

Thorax.  No  other  hemipteran  family  exhibits  such  a vast  series 
of  spectacular  pronotal  structures,  augmented  by  tumid  elevations 
of  the  elytra,  as  do  the  Tingidae  (figs.  44,  54-59,  71,  e.g.)  whose  re- 
markable diversities  are  hardly  surpassed  even  by  the  homopteran 
Family  Membracidae.  The  pronotum  may  be  flat  (fig.  38)  or  con- 
vex (figs.  64,  65),  finely  or  coarsely  punctate  (figs.  36,  61,  71),  with 
or  without  lateral  expansions,  or  paranota  (figs.  39,  64,  65,  66),  with 
the  colluni  simple  (figs.  38,  70),  or  inflated  (figs.  53,  54,  58,  68,  71), 
with  longitudinal  carinae  present,  in  combinations  of  one,  three,  or 
five,  and  with  the  hind  margin  usually  triangularly  extended  back- 
wards (figs.  67,  71),  but  at  times  abbreviated  and  truncated  pos- 
teriorly (fig.  63). 

Of  the  subfamilies,  the  Tinginae  possess  the  more  varied,  the 
most  enormously  developed  and  the  most  curiously  modified  pro- 
notal structures.  Either  one  or  three  pronotal  carinae  are  present, 
and  these  may  be  simple  ridges  (figs.  38,  49)  or  elevated  and  vari- 
ously modified  (figs.  57,  62  for  examples).  In  several  genera,  such 
as  Aepycysta  Drake  and  Bruner  (fig.  59),  Habrocliila  Horvath,  and 
Didmiiis  Distant  the  iDOsterior  projection  of  the  j)ronotum  is 
strongly  inflated;  the  lateral  carinae  may  be  low  and  ridgelike, 
foliaceously  elevated  and  laminiform,  auriculate,  eonchate,  sub- 
globose,  and  various  other  shapes.  Moreover,  the  paranota  may  be 
absent  (figs.  39,  65),  narrow,  wide,  reflexed,  or  may  be  variously 
modified  as  depicted  in  the  illustrations  (figs.  54,  55,  61,  69,  75  for 
a few  examples). 

In  the  Cantacaderinae,  the  pronotum  may  be  uni-  (fig.  29),  tri- 
(fig.  30),  or  quinquecarinate  (fig.  28)  ; the  paranota  are  narrow 
(fig.  31)  or  widely  expanded  (fig.  30)  ; the  collum  is  plain  (fig.  29) 
or  provided  with  an  inflated  hood  (fig.  30)  ; and  the  posterior  mar- 
gin of  the  pronotum  is  subtruncate  and  often  slightly  sinuate.  The 
scutellum  may  be  either  visible  (fig.  31)  or  concealed  (fig.  28)  by 
the  pronotum. 

The  procoxal  cavities  are  almost  always  open  behind  and  on 
their  lateral  margin  a small  indentation  and  groove  mark  the  posi- 
tion of  the  obsolete  pleural  suture  (fig.  4,  PlSi).  The  labial  sulcus 
extends  over  the  thoracic  sterna  and  is  bordered  by  areolated  lami- 
nae on  each  side  similar  to  the  bucculae.  The  meso-  and  metathorax 
are  firmly  united  ventrally  and  the  intersegmental  boundary  is  in- 
dicated internally  by  a ridge  between  the  mesocoxal  cavities  (fig. 
7).  Laterally,  this  ridge  becomes  a suture  passing  just  behind  the 
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mesocoxal  cavities  and  then  dorsally  along  the  scent  gland  ostioles 
to  the  tergnm.  As  in  the  prothorax,  the  mesoplenral  suture  is  indi- 
cated by  a short  groove  extending  dorsally  from  the  edge  of  the 
coxal  cavity  (fig.  6,  PIS2).  However,  it  does  not  extend  to  the 
pleural  wing  process  and  so  the  mesepisternum  and  mesepimeron 
are  incompletely  differentiated. 

The  metapleural  suture  is  concealed  since  the  metepisternum 
has  enlarged,  displacing  and  overlapping  the  small  metepimeron 
(fig.  6,  EpSs).  In  fact  the  posterior  edge  of  the  metepisternum 
forms  a flange  extending  over  the  base  of  the  abdomen  and  hind 
coxa. 

Legs.  The  legs  are  in  general  isomorphous  and  lack  distinctive 
spines;  the  femora  are  never  strongly  swollen  (figs.  4,  5,  6).  The 
coxae  are  more  or  less  globose,  or  conical  and  convergent.  The  hind 
coxae  may  be  classed  as  the  rotary  type  {in  sensu  Schiodte,  1870). 
The  tarsi  are  two-segmented,  and  the  basal  segment  is  small  and  may 
be  partly  fused  to  the  distal  segment.  The  claws  lack  arolia  and 
pseudoarolia,  but  usually  have  a small  cusp  on  their  inner  basal  edge. 

Thoracic  Scent  Glands.  These  glands  consist  of  two  elongate 
diverticula  (fig.  7,  SGD)  which  open  on  each  side  near  the  margin 
of  the  metacoxal  cavities.  The  orifice  of  each  is  at  the  base  of  a 
groove  that  passes  upwards  on  to  the  metapleuron  and  there  ex- 
pands to  form  the  scent  gland  ostiole  (fig.  4,  SGO  ).  In  the  Canta- 
caderinae  the  orifice  is  at  tlie  base  of  the  metasternal  apophysis  as 
it  is  in  most  Ileteroptera  (Brindley,  1930),  but  in  tlie  Tinginae  the 
orifice  has  moved  posterior  to  the  apophysis  and  in  some  genera 
(Tingis)  lies  on  the  dorsal  posterior  margin  of  the  coxal  cavity,  (fig. 
7).  In  these  forms  the  external  groove  of  the  scent  gland  apparatus 
passes  from  the  orifice  ventrally  along  the  margin  of  the  coxal  cavity 
and  thence  dorsally  into  the  ostiole. 

The  metathoracic  glands  appear  to  be  very  specialized  and  some- 
what unique.  In  the  more  generalized  Ileteroptera  the  scent  gland 
apparatus  consists  of  a median  invagination  which  forms  a broad 
pouch-like  reservoir.  Arising  from  this  reservoir  is  a pair  of  tubu- 
lar glands.  In  the  tingids  it  appears  that  the  median  portion  of 
the  invagination  has  been  obliterated  leaving  only  lateral  sacs. 

Mesothoracic  Wing.  Pterygopolymorphism  is  by  no  means  un- 
common in  the  Tingidae.  Brachyptery  is  expressed  by  the  shorten- 
ing of  the  forewings,  the  reduction  or  absence  of  the  hind  Avings,  and 
the  less  convex  thorax. 

That  part  of  the  mesothoracic  Aving  Avhich  is  ordinarily  mem- 
braneous in  the  Ileteroptera  is,  in  tingids,  of  the  same  lace-like, 
reticulate  texture  as  in  the  coriuni.  Like  the  pronotal  structures, 

13 


ENTOMOLOGICA  AMERICANA 


Fig.  7.  Pterothoracic  sternum  and  scent  glands  of  T.  cardui 
from  above.  CxC2  - 3,  coxal  cavities ; EpSs,  metepisternnm  ; SAp, 
sternal  apophysis ; SGD,  scent  gland  diverticnlnm. 

Pig.  8.  Dorsal  aspect  of  T.  cardui  pygopliore  with  dorsal  wall 
removed  to  expose  phallus.  Pg,  pygoi)hore ; Phi,  phallus ; SAr, 
suspensory  arms. 

Fig.  9.  Lateral  aspect  of  T.  cardui  abdomen  with  ovipositor 
extended.  Gap  3,  third  gonapophysis ; Gcp  1,  first  gonocoxopodite ; 
Gcp  2,  second  gonocoxopodite ; Ovp,  ovipositor ; Pt  9,  ninth  para- 
tergite ; SgP  snbgenital  plate ; VII,  seventh  abdominal  segment. 

Fig.  10.  Inner  aspect  of  the  female  genitalia  of  T.  cardui. 
Gap  1,  first  gonapophysis ; Gap  2,  second  gonapophysis ; Gap  3,  third 
gonapophysis;  Gcp  2,  second  gonocoxopodite;  Ra  1,  first  ramus; 
Ra  2,  second  ramus ; RaP,  ramal  plate. 

Fig.  11.  Dorsal  aspect  of  terminal  abdominal  segments  of  male 
C.  quadricornis.  Pgr,  proctiger;  Pg,  pygophore ; Pm,  paramere. 

Fig.  12.  Dorsal  aspect  of  the  female  genital  apparatus  of  T. 
cardui.  GCh,  genital  chamber ; OdC,  common  oviduct ; OdL, 
lateral  oviduct ; Ra  1,  first  ramus ; RaP,  ramal  plate ; SS,  seminal 
sac. 

Pig.  13.  Porewing  of  C.  quadricornis.  CA,  costal  area;  Cl, 
clavus ; Cu,  cubitus ; DA,  discoidal  area ; He,  hypocosta ; RM,  radius- 
media;  SA,  sutural  area;  Sc,  subcosta;  ScA,  subcostal  area;  STA, 
stenocostal  area. 

Pig.  14.  Metathoracic  wing  of  C.  quadricornis.  CF,  cubital 
furrow;  Cu,  cubitus;  M,  media;  Pc,  postcubitus;  R,  radius;  RM, 
radius  media ; RSc,  radius-subcosta ; Sc,  subcosta ; S V,  secondary 
veins ; lA,  1st  anal  vein. 

Fig.  15.  Dorsal  aspect  of  the  genital  apparatus  of  C.  quad- 
ricornis. a,  sclerotized  ring;  GCh,  genital  chamber;  OdL,  lateral 
oviduct ; Ra  1,  first  ramus ; Spt,  spermathecal  gland. 
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there  is  variety  in  the  form  and  texture  of  the  f orewing* ; some  gen- 
era have  forewings  that  are  coarsely  and  closely  reticulated  and 
thus  appear  almost  coriaceous,  whereas  those  of  many  other  genera 
have  fine  reticulation  and  larger  areolae,  which  makes  them  appear 
much  more  membraneous  and  delicately  lacy.  Differences  in  the 
thickness  of  veinlets  and  the  size  of  areolae  are  characters  that 
grade  with  one  another  on  the  generic  level. 

In  the  macropterons  forms  of  the  Tinginae,  the  clavns  is  present 
but  much  reduced  in  size  and  concealed  beneath  the  posterior  proc- 
ess of  the  pronotnm.  In  contrast,  the  clavns  is  always  visible  in  all 
pterygopolymorphic  forms  in  the  Cantacaderinae,  although  at  times 
it  is  fused  with  and  then  not  always  sharply  delimited  from  the 
discoidal  area  (figs.  29,  30). 

Generally,  three  longitudinal  veins  extend  through  the  corinm 
(fig.  3),  dividing  it  into  what  are  customarily  known  as  the  costal 
(CA),  subcostal  (ScA),  discoidal  (DA),  and  sutural  (SA)  areas. 
The  median  vein  (RM)  is  the  most  distinct  and  a comparison  of 
tingids  with  other  Heteroptera  indicates  that  it  is  the  fused  radius 
and  media.  It  is  followed  by  the  cubitus  ( Cu ) which  lies  very  close 
to  the  claval  furrow.  The  identity  of  the  veins  anterior  to  RM  is 
less  certain  and  needs  further  consideration. 

Handlirsh  (1908)  and  Tanaka  (1926)  interpret  the  heterop- 
teran  wing  as  lacking  a costal  vein  since  the  costal  trachea  is  vestigal 
or  absent.  Thus  the  vein  on  or  near  the  costal  margin  is  generally 
considered  to  be  the  snbcosta ; this  position  is  shown  in  several  cimi- 
coids  by  China  and  Myers  (1929,  p.  111).  If  the  vein  lying  along 
the  anterior  margin  of  the  subcostal  area  of  tingids  is  Sc  then  its 
position  is  nnnsnal  since  it  is  well  removed  from  the  costal  margin. 
Evidence  contrary  to  this  interpretation  is  found  in  some  Canta- 
caderinae (Genera  Cantacade^'  Amyot  and  Serville,  Ceratocader 
Drake,  Teratocadei"  Drake,  and  Allocader  Drake  to  exemplify), 
where  an  additional  vein  lies  just  behind  the  costal  margin  (fig.  13, 
Sc).  It  seems  most  likely  that  this  vein  is  the  snbcosta,  and  that  in 
the  Tinginae  the  snbcosta  probably  lies  on  the  costal  margin. 

If  onr  interpretation  of  Sc  and  RM  is  correct,  then  there  ap- 
pears to  be  an  extra  vein  between  Sc  and  RM.  On  the  dorsal  sur- 
face this  vein  is  strongly  depressed  forming  a channel  between  the 
so-called  costal  and  subcostal  areas.  Ventrally,  it  is  elevated  as  a 
distinct  ridge  which  overlaps  the  connexivnm  and  thus  encloses  the 
edge  of  the  abdomen.  An  indication  of  the  possible  origin  of  this 
structure  may  be  found  by  studying  the  costal  margin  of  various 
other  cimicomorphs.  In  such  groups  as  nabids,  rednviids,  and 
thanmastocorids,  the  proximal  costal  margin  is  generally  deflected 
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downward  over  the  thorax  and,  at  most,  over  the  anterior  lateral 
edge  of  the  abdomen.  The  shoulder  on  the  hemelytron  thusly 
formed  is  evenly  rounded ; the  snbeosta  apparently  follows  the  re- 
flected margin  and  passes  laterally  with  it. 

In  anthocorids,  microphysids,  isometopines,  and  most  mirids  the 
proximal  costal  margin  generally  is  sharply  reflected  ventrad  and 
the  shoulder  of  the  hemelytron  has  an  acute  rather  than  a rounded 
edge.  In  these  groups,  the  costal  margin  is  often  reflected  as  far 
posteriorly  as  the  node,  although  it  gradually  diminishes  posteriorly. 
In  Anthocoris,  China  and  Myers  (1929,  p.  112)  have  indicated  that 
‘^Basally  Sc  is  practically  coincident  with  the  turned-over  costal 
margin,  but  before  the  node  is  reached  this  vein  passes  inwards 
(i.e.,  to  the  new  edge  of  the  wing,  with  which  it  is  coincident  to  the 
node).”  Thus  we  see  an  indication  of  a separation  of  the  subcosta 
and  the  original  costal  margin  and  of  the  latter’s  remaining  on  the 
ventral  surface  of  the  wing.  The  structure  formed  by  the  apparent 
shift  in  the  position  of  the  costal  margin  is  termed  here  the  hypo- 
costal  lamina. 

Dorsally,  at  the  base  of  the  hemelytron  of  the  eimicomorpha 
having  a hypocostal  lamina,  there  is  usually  a distinct  sulcus  coinci- 
dent with  this  lamina.  China  and  Myers  (1929,  p.  113)  have 
pointed  out  that  this  groove  is  especially  prominent  in  the  mirid 
Genera  Pycnoderes,  Eitrychilopferella,  Hyaloides,  and  Sfethoconus 
in  which  it  appears  to  be  a vein  between  Sc  and  RM.  These  authors 
do  not  consider  it  to  be  a true  vein.  The  vein-like  appearance  of 
the  hypocosta  is  most  pronounced  in  Hyaloides  with  its  semitrans- 
parent hemelytra.  In  these  mirids  the  hypocosta  remains  ventral 
and  terminates  abruptly  at  the  cuneus,  and  there  is  an  expanded 
dorsally  reflected  cell-like  area  between  the  hypocostal  lamina  and 
the  leading  edge  of  the  wing.  A similar  condition  is  found  in  the 
velocipedid,  8coiomedes,  in  which  the  hypocosta  is  also  vein-like  and 
the  edge  of  the  hemelytron  is  expanded,  forming  a broad  flange. 

Returning  again  to  the  cantacaderine  forewing,  we  can  see  that 
at  the  wing  base  the  costal  margin  is  acutely  reflected  ventrad  (fig. 
6,  HcL).  The  vein  which  we  have  designated  as  the  subcosta,  origi- 
nates on  this  costal  margin  but  abruptly  turns  upward  to  run  near 
the  acute  leading  edge  of  the  wing  (Sc).  The  costal  margin,  how- 
ever, remains  ventral  and  extends  to  near  the  apex  of  the  wing. 
The  leading  edge  of  the  wing  is  expanded  and  there  is  a dorsally 
reflected  area,  the  so-called  costal  area,  which  is  equivalent  to  the 
expanded  costal  margin  of  the  wing  of  Hyaloides  and  Seotomedes. 
In  many  of  the  Tinginae  the  expansion  of  the  costal  area  is  even 
more  pronounced  (figs.  38,  49,  60,  61). 
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This  apparent  reversal  in  position  of  the  Sc  and  costal  margin 
creates  obvious  problems  in  nomenclature  which  seem  best  resolved 
by  naming  the  ventrally  shifted  costal  margin  the  hypocostal 
lamina,  and  the  coincident  vein-like  structure  on  the  dorsal  surface, 
the  hypocosta.  Since  the  names  of  the  areas  of  the  wing  are  well 
established  in  the  literature  and  somewhat  arbitrary,  there  is  no 
need  to  change  them  to  conform  with  the  venation  terminology. 
The  narrow  area  set  off  by  the  subcosta  of  some  Cantacaderinae  is 
useful  taxonomically  and  will  be  designated  here  the  stenocostal 
area. 

The  foregoing  interpretation  of  the  venation  of  the  hemelytron 
of  tingids  seems  to  best  fit  the  facts  at  hand  but  should  not  be  con- 
sidered conclusive  since  further  comparative  and  developmental 
studies  of  the  venation  are  needed. 

Metathoracic  Wings.  Along  the  proximal  costal  margin  of  the 
tingid  hind  wing  there  is  a strong  vein  which,  in  Heteroptera  gen- 
erally, is  interpreted  as  being  the  fused  subcosta  and  radius  (fig.  14, 
RSc).  After  running  about  a third  of  the  length  of  the  wing,  these 
veins  separate ; the  Sc  remains  close  to  the  costal  margin,  while  R 
passes  inward.  Sc  just  beyond  its  separation  from  R is  very  con- 
cave and  this  concavity  is  a part  of  the  apparatus  by  which  the  fore 
and  hind  wing  are  coupled.  The  radius,  just  beyond  its  separation 
from  Sc,  abruptly  changes  from  a biconvex  vein  into  a thin,  much 
weaker  vein ; this  point  of  change  is  termed  the  caesura. 

Following  R there  is  another  longitudinal  vein  generally  inter- 
I)reted  as  the  cubitus  ( Cu ) . This  vein  is  weak  proximally  but  be- 
comes more  distinct  distally.  It  is  joined  to  R by  a diagonal  vein 
which  probably  is  the  media.  After  M has  joined  R the  veins  do  not 
separate  but  continue  distally  as  a single  vein.  The  proximal  part 
of  M,  often  known  as  the  hamus,  is  absent  in  tingids.  It  is  probably 
lost  rather  than  fused  to  Cu  since  various  other  Heteroptera  show 
all  degrees  of  reduction  of  the  hamus  but  no  tendency  to  fuse  with 
Cu  basally. 

Our  conception  of  the  venation  of  the  cubital-anal  field  of  the 
heteropteran  hind  wing  follows  that  of  Davis  (unpublished).  Just 
behind  the  cubitus  there  is  a bifid  cubital  furrow  (CF)  characteris- 
tic of  many  Heteroptera.  In  tingids  this  furrow  branches  very  near 
the  base  of  the  wing  and  the  sector  they  form  contains  two  veins 
which  usually  meet  basally.  The  homologies  of  these  veins  in 
Heteroptera  is  uncertain  and  so  they  may  be  provisionally  called 
the  secondary  veins  (SV),  following  the  terminology  of  Tanaka 
(1926).  Behind  the  cubital  furrow  there  is  a pair  of  veins  which 
are  fused  basally  but  strongly  divergent  distally.  The  anterior 
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branch  is  the  postcnbitiis  (Pc)  and  the  posterior,  the  1st  anal  vein 

(lA). 

In  some  Cantacaderinae  (such  as  the  Genus  Stenocader)  there 
is  a very  small  anal  lobe  but  in  other  tingids  the  anal  lobe  is  entirely 
lost. 

Pregenital  Abdomen.  All  of  the  abdominal  segments  may  be 
distinguished  although,  as  is  generally  the  case  in  Heteroptera,  the 
first,  tenth,  and  eleventh  segments  are  greatly  reduced  (figs.  3,  4, 
5,  6).  The  margin  of  the  connexivum  is  sharply  differentiated,  the 
ventral  connexival  suture  is  always  absent,  and  the  dorsal  connexi- 
val  suture  is  usually  present  but  is  absent  in  some  genera  of  Tin- 
gin  ae. 

Fusion  of  the  ventral  abdondnal  segments  occurs  between  two 
and  three  in  the  Cantataderinae  (fig.  6),  two  through  four  in  the 
Tinginae  (fig.  4),  and  two  through  five  in  the  Vianaidinae  (fig.  5). 
The  remaining  segments  are  free  in  all  of  the  subfamilies.  The 
spiracles  in  the  Tingidae  are  absent  on  segment  one ; the  succeeding 
spiracles,  those  of  segments  two  through  eight,  are  located  just 
beneath  the  margin  of  the  connexivum  (fig.  6,  Sp). 

Not  more  than  two  of  the  three  abdominal  scent  glands  of  the 
Heteroptera  are  present  in  Tingidae.  In  the  Tinginae  and  Canta- 
caderinae they  are  median,  unpaired,  and  placed  on  the  anterior 
margin  of  the  fourth  and  fifth  terga.  In  the  Vianaidinae  only  the 
scent  gland  of  the  fourth  segment  is  present  and  it  has  widely 
separated  orifices  with  unique  channels  extending  laterad  from  each 
(fig.  27,  ASG). 

Female  Genital  Segments  and  Genitalia.  In  the  female  the 
seventh  segment  is  characterized  by  the  presence  of  a small  median 
lobe  which  extends  over  the  base  of  the  ovipositor  (fig.  6,  SgP). 
Following  the  terminology  used  for  it  in  other  Heteroptera,  this 
structure  may  be  termed  the  subgenital  plate. 

The  venter  of  the  eight  segment  (fig.  6)  is  divided  mesally  into 
two  sclerites  each  of  which  consists  of  the  fused  eighth  paratergite 
(Pt  8)  and  first  gonocoxopodite  (valvifer)  (Gcp  1).  The  place 
where  these  join  is  indicated  by  an  indentation  and  an  indistinct 
suture  externally  and  by  a ridge  internally.  The  posterior  ventral 
angle  of  the  first  gonocoxopodite  is  characteristically  produced 
posteriorly. 

The  ninth  segment  is  also  divided  mid-ventrally  (fig.  6.  Pt  9). 
The  paired  ventral  sclerites  of  this  segment  represent  the  ventrally 
defiected  and  greatly  expanded  ninth  paratergites.  These  sclerites 
completely  cover  the  second  gonocoxopodites  and  ovipositor  and  ex- 
tend posteriorly  to  form  the  hind  margin  of  the  abdomen.  The  sec- 
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ond  goiiocoxopodites  (figs.  9,  10,  Gcp  2)  are  rather  elongate  and 
ensheatlie  the  ovipositor.  At  the  posterior  end  of  each  is  a sclero- 
tized  lobe  which  represents  the  third  gonapophysis  (Gap  3). 

The  ovipositor  (fig.  9,  Ovp)  is  long  and  modified  for  cutting  into 
plant  tissue.  It  cons^ists  laterally  of  the  first  gonapophyses  (fig.  10, 
Gap  1)  and  medially  of  the  second  gonapophyses  (Gap  2).  The 
latter  are  fused  together  for  about  two-thirds  of  their  length.  The 
saber-like  first  gonapophyses  are  held  to,  and  slide  back  and  forth 
over,  the  second  by  means  of  a tongue-in-groove  mechanism.  Their 
edges  are  finely  serrate,  making  possible  the  cutting  action. 

At  its  base,  each  of  the  first  gonapophyses  continues  dorsally  as 
a thin,  rod-like  strip,  the  inner  ramus  (fig.  10,  Ra  1).  This  ramus 
extends  to  and  joins  the  ramal  plate  which  is  the  inflected  anterior 
margin  of  the  ninth  paratergite  (RaP).  The  outer  ramus,  the 
skeletal  component  which  joins  the  first  gonapophysis  to  its  gonocox- 
opodite  in  many  Heteroptera,  is  lost  in  tingids.  The  first  gona- 
pophyses thus  move  independently  of  their  gonocoxopodites.  The 
second  gonapophyses  are  each  joined  to  the  anterior  ends  of  their 

Fig.  16.  Dorsolateral  aspect  of  phallus  of  T.  cardui.  Ap, 
apodeme;  BF,  basal  foramen;  BP,  basal  plate;  Df,  duetifer. 

Fig.  17.  Genital  duct  dissected  from  phallus  of  T.  cardui. 
EjD,  ejaculatory  duct;  EnD,  endophallic  diverticulum;  Ens,  en- 
dosoma. 

Fig.  18.  Male  reproductive  tract  of  Corythuca  pallipes  Parsh- 
ley.  EjB,  ejaculatory  bulb;  Ms,  mesadenia;  SmV,  seminal 
vesicles;  Ts,  testis  ;VD,  vas  deferens. 

Fig.  19.  Dorsolateral  view  of  phallus  of  C.  quadricornis . a, 
dorsal  phallic  sclerite ; Ap,  apodeme ; BF,  basal  foramen ; BP, 
basal  plate. 

Fig.  20.  Genital  duct  dissected  from  phallus  of  C.  quadri- 
cornis. EjD,  ejaculatory  duct;  EnD,  endophallic  diverticulum; 
Ens,  endosoma. 

Fig.  21.  Male  reproductive  tract  of  Anomuiaiocoris  coleoptra- 
tus.  EjB,  ejaculatory  bulb ; EjD,  ejaculatory  duct ; Ms,  mesade- 
nia; SmV,  seminal  vesicle;  Ts,  testis;  VD,  vas  deferens. 

Fig.  22.  Genital  duct  dissected  from  phallus  of  A.  coleopira- 
tus.  EjD,  ejaculatory  duct;  EnD,  endophallic  diverticulum;  Ens, 
endosoma. 

Fig.  23.  Dorsolateral  aspects  of  phallus  of  A.  coleoptratus. 
Ap,  apodeme ; BF,  basal  foramen ; BP,  basal  plate. 

Pig.  24.  Genital  chamber  of  C.  quadricornis.  GCh,  genital 
chamber ; OdC,  common  oviduct ; OdL,  lateral  oviduct. 
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goiiocoxopoclites  by  short  rami  ( Ra  2 ) . The  second  g’onocoxopo- 
dites  are  articulated  to  the  ventral  ends  of  the  ranial  plates.  The 
mnscnlatnre  and  inechanics  of  oviposition  in  tingids  is  probably 
essentially  identical  to  that  described  in  the  mirids  by  Davis  (1955  ). 

Internally  at  the  base  of  the  ovipositor  is  a small,  membraneons 
genital  chamber  (fig.  12,  15,  GCh).  In  its  roof  is  often  a thin 
sclerotized  ring  which  encircles  an  area  of  glandular  epithelinm 
(fig.  15,  a).  The  median  vermiform  gland  from  the  genital  chamber, 
which  is  the  spermatheca  or  colleterial  gland  of  many  Heteroptera, 
is  absent  in  the  Tingidae  except  some  Cantacaderinae  in  which  it 
is  vestigal  (fig.  15,  Spt).  Anteriorly  the  genital  chamber  continues 
as  a short  common  oviduct  or  gives  rise  to  the  lateral  oviducts.  The 
basal  portion  of  each  lateral  oviduct  is  ectodermal,  as  evidenced  by 
a cnticnlar  intima,  and  is  therefore  probably  derived  from  the 
common  oviduct.  Near  their  base  a sac-like  diverticnlnm  extends, 
from  each  lateral  oviduct  in  the  Tinginae  (fig.  T2,  SS).  Carayon 
(1954)  has  shown  that  this  structure  functions  as  a sperm-receiving 
organ  and  terms  it  the  sacciis  seminalis,  or  sperm  sac.  These  organs 
are  not  homologous  to  the  spermatheca  of  most  Heteroptera  but  may 
possibly  have  a common  origin  with  the  ectodermal  sperm  storage 
organs  of  certain  cimicomorphs  such  as  the  mirids  and  rednviids. 

In  the  Vianaidinae  {Anommafocoris  coleopfratus)  there  appears 
to  be  no  spermathecal  organ  of  any  kind  and  the  spermatozoa  ac- 
cnmnlate  in  the  lateral  oviducts.  In  the  Cantacaderinae  there  are 
no  ectodermal  spermathecal  organs  but  in  Cantacader  quinqiieco- 
sfafiis,  the  only  form  in  which  we  have  been  able  to  examine  pre- 
served material  of  this  subfamily,  there  is  a short  curled  spermathe- 
cal organ  situated  laterally  on  each  lateral  oviduct  (fig.  25,  a). 
Examination  shoAvs  that  this  organ  lacks  a cnticnlar  intima  and 
thus  is  probably  mesodermal.  It  is  clearly  not  homologous  to  the 
ectodermal  seminal  sac  of  the  Tinginae.  It  should  also  be  noted 
that  Cantacader  quinquecosta.tus  (Fieber)  has  a dorsal  sac  which 
opens  broadly  into  the  anterior  end  of  the  genital  chamber  (b). 
The  function  of  this  structure  is  unknown  but  it  may  serve  to  tem- 
porarily receive  the  spermatozoa  like  similar  organs  in  the  Miridae. 

The  number  of  OAmrioles  comprisiug  the  OAmry  is  reported  to  be 
7 in  the  Tinginae  (Carayon,  1950b)  and  in  the  Cantacaderinae  (C. 
quinqiiecostatus)  there  are  5 ovarioles  (fig.  25,  Ov).  The  number 
in  the  Vianaidinae  is  unknown  at  present. 

Male  Genital  Segments  and  Genitalia.  The  eighth  segment  is 
not  markedly  reduced  as  it  is  in  a number  of  Heteroptera.  The 
ninth  segment,  or  pygophore,  (figs.  3,  11,  Pg)  is  not  deeply  tele- 

22 


VOLUME  XXXIX 


Fig*.  25.  Female  reprodnetive  tract  of  C.  quinquecosfafus.  a, 
spermathecal  organ ; b,  dorsal  sac ; GCh,  genital  chamber ; OdL, 
lateral  oviduct ; Ov,  ovary. 

Fig.  26a.  Dorsal  aspect  of  terminal  genital  segments  of  A. 
coleoptratiis  male.  Pg,  pygophore ; Pm,  parameres. 

Fig.  26b.  Terminal  abdominal  segments  of  A.  coJeoptratus 
male.  Pg,  pygophore ; VIII,  eighth  abdominal  segment. 

27.  Dorsal  abdominal  scent  glands  of  A.  coleopfrafus  nymph. 
ASG,  abdominal  scent  gland;  V-VI,  fifth  and  sixth  abdominal 
segments. 
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scoped  into  the  rest  of  the  abdomen  and  therefore  it  is  exposed 
dorsally.  On  its  posterior  dorsal  surface  it  bears  a distinct  quad- 
rate sclerite  which  represents  the  tenth  segment  (Pgr) . As  in  other 
Heteroptera  this  segment  bears  the  anus  and  is  therefore  termed 
the  proctiger. 

On  each  side  of  the  proctiger  the  genital  claspers,  or  parameres, 
extend  from  the  pygophore  (fig.  3,  Pm).  They  are  typically  sim- 
ple, curved,  thick  basally,  and  gradually  narrow  to  a more  or  less 
pointed  apex.  At  rest,  they  lie  folded  over  one  another  across  the 
posterior  rim  of  the  pygophore. 

The  structural  characteristics  of  the  tingid  phallus  are  remark- 
ably uniform  and  only  minor  differences  are  found  even  between  the 
subfamilies.  In  shape  the  phallus  is  characterized  by  a broad,  thick 
basal  region  which  tapers  apically  to  a more  slender  tubular  portion 
that  curves  back  over  the  base  (figs.  16,  20,  23).  On  the  proximal 
end  is  a distinct,  stirrup-shaped  sclerite  (fig.  16,  BP)  characteristic 
of  the  heteropteran  phallus  generally  and  known  as  the  basal  plate. 
The  arms  of  this  sclerite  serve  to  articulate  the  phallus  to  the  sus- 
pensory arms  (fig.  8,  SAr)  of  the  pygophore  on  which  the  phallus 
swings  out  from  or  into  the  genital  chamber.  These  movements  are 
produced  by  muscles  inserted  on  apodemes  (fig.  16,  Ap)  arising 
from  the  basal  plate.  On  the  dorsal  surface  of  the  phallus,  just 
anterior  to  the  basal  plate,  there  is  a more  or  less  distinct  ‘‘Y”- 
shaped  sclerite  whose  arms  extend  anteriorly  and  laterally  (Fig.  19, 
a).  The  apex  of  the  phallus  is  also  snrronnded  by  a sclerotized 
region  but  other  than  this  and  the  sclerites  described  above,  the 
wall  of  the  phallus  is  largely  membraneous. 

The  basal  plate  circumscribes  a broad  opening,  the  basal  fora- 
men (fig.  16,  BF)  into  the  phallus.  At  the  ventral  edge  of  the  basal 
foramen  there  is  often  a small  sclerotized  bridge,  the  ductifier  (Df) 
through  which  the  ejaculatory  duct  (fig.  17,  EjD)  passes  into  the 
phallus.  Within  the  phallus  the  duct  enlarges  into  a broader  and 
somewhat  wrinkled  passage  which  is  the  endosoma  (fig.  17,  Ens), 
and  at  the  base  of  the  endosoma  there  is  a paired  or  median  (Via- 
naidinae)  diverticulum  (EnD  ).  These  unique  structures  of  the 
tingid  phallus  were  first  noted  by  Singh-Prnthi  (1925)  ; nothing  is 
known  of  their  function  but  they  are  presumably  reservoirs  for  the 
semen  and  may  also  be  involved  in  some  way  in  the  erection  of  the 
endosoma. 

The  endosoma,  however,  can  be  everted  only  relatively  little.  It 
may  be  further  characterized  by  its  lack  of  appendages  and,  as  is 
characteristic  of  other  cimicomorphs,  it  is  not  differentiated  into 
vesica  and  conjunctiva. 
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Fig.  28.  Cantacader  quadricornis  (Le  Peletier  and  Serville). 

25 


ENTOMOLOGICA  AMERICANA 


Fig.  29.  Oranoma  hiroi  Drake. 


Tlie  proximal  end  of  the  ejacidatory  duct  does  not  extend  from 
the  phallns  as  it  does  in  many  heteropterons  but  instead  joins  the 
mesodermal  portion  of  the  male  reproductive  tract  right  at  the 
basal  foramen.  This  latter  portion  of  the  tract  has  been  studied  in 
several  Tinginae  and  in  one  alcohol-preserved  specimen  of  a via- 
naidine  (Anommatocoi'is  coleoptratiis) . In  the  Tinginae  the  testes 
are  generally  globnlar  (fig.  18,  Ts)  and  their  follicles  are  indis- 
tinct; leading  from  each  is  a slender  vas  deferens  (VD)  the  distal 
portion  of  which  enlarges  to  form  the  seminal  vesicle  (SmVs)  along 
side  of  which  there  is  an  elongate  tnbnlar  accessory  gland,  the 
mesadene  (MsD.  Basally  the  mesadenia  and  seminal  vesicles 
merge  into  a median  strnetnre,  the  ejacidatory  bnlb  (EjB),  which 
in  turn  is  joined  to  the  ejaculatory  dnct  at  the  basal  foramen  of  the 
phallns.  Arising  dorsally  from  the  seminal  pnmp  is  a small  second 
pair  of  accessory  glands  (MSs)  ; these  simple  diverticula  have  been 
designated  as  ectadenia  (viz.,  ectodermal  accessory  glands)  by 
Pendergast  (1957)  but  since  they  lack  a cnticnlar  intima,  they  are 
probably  of  mesodermal  origin  and  therefore  may  constitute  an 
additional  pair  of  mesadenia. 

In  the  Vianaidinae  {A.  coleoptratus)  the  seminal  vesicles  (fig. 
21,  SmV ) are  short,  thick,  and  partly  incorporated  into  the  ejacn- 
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Fig’.  30.  Ceratocader  armafus  (Hacker). 
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latory  bulb  (EjB)  ; there  is  a single  pair  of  mesadenia  (Ms)  and 
these  are  globose.  The  male  reproductive  system  of  the  cantacade- 
rine,  C.  quinquecostatus,  possesses  a large  and  small  pair  of  tubular 
mesadenia  and  long  tubular  seminal  vesicles  and  is  thus  very  similar 
to  the  male  reproductive  system  of  the  tingines. 


Family  Relationships  of  the  Cimicomorpha 

In  the  past  various  authors  (Reuter,  1910,  1912;  China,  1933; 
Bonier,  1934)  have  considered  the  Tingidae  to  be  related  to  the 
Piesmatidae  and  have  placed  them  with  those  families  of  Geocorisae 
which  are  now  often  designated  as  the  Pentatoniomorpha  rather 
than  with  the  other  major  division  of  the  Geocorisae,  the  Cimico- 
morpha {in  sensu  Leston,  Pendergrast,  and  Southwood,  1954). 
However,  Tullgren  as  early  as  1918  pointed  out  that  the  tingids, 
unlike  the  Piesmatidae  and  related  families,  lack  ventral  tricho- 
bothria  and  he  therefore  concluded  that  the  tingids  are  unrelated  to 
the  piesmatids.  Singh-Prutlii  (1925),  although  failing  to  recognize 
this  lack  of  relationship,  demonstrated  that  the  tingid  phallus  is  of 
the  reduvioid  (=  cimicomorph)  type.  Leston  et  al  (1954)  gave  ad- 
ditional evidence  concerning  the  relationships  of  the  Tingidae  and 
formally  placed  them  in  the  Cimicomorpha.  Tingids  have  the  fol- 
lowing characteristics  of  this  group:  Ventral  trichobothria  absent, 
hind  wing  with  vein  RM  distally  fused  and  subcosta  distinct,  true 
spermatheca  absent ; phallus  with  endosoma  not  differentiated  into 
vesica  and  conjuctiva  and  eggs  with  a well  differentiated  operculum. 

Although  the  tingids  clearly  belong  to  the  Cimicomorpha,  their 
relationships  to  other  members  of  this  group  are  very  poorly  known. 
Leston  et  al  (1954)  and  Pendergrast  (1957)  suggest  that  existence 
of  paired  pseudospermathecae  in  tingids  and  rednviids  indicates 
a relationship  between  these  families.  Previously  Carayon  (1954) 
had  noted  the  similarity  of  the  tingid  pseudospermathecae  to  the 
corresponding  organ  of  the  mirids ; in  the  tingid  Genus  Kapiriella, 
however,  he  found  the  organs  to  be  like  those  of  the  rednviids  and 
therefore  concluded  that  the  phylogenetic  position  of  the  tingids  is 
between  the  mirids  and  reduviids.  China  (1955)  in  a recent  con- 
sideration of  heteropteran  phylogeny  also  relates  the  tingids  to  the 
Reduvioidea  and  suggests  a very  early  divergence  from  the  reduviid 
and  joppeicid  line. 

Determination  of  the  phylogenetic  position  of  the  Tingidae  is 
made  especially  difficult  by  the  particularly  complex  and  often 
poorly  known  relationships  of  the  other  cimicomorph  families.  Two 
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Fig.  31.  Cyperohia  correctorum  Bergrotli. 


superfamilies,  the  Reduvioidea  and  Cimicoidea,  established  by 
Renter  (1910)  are  customarily  recognized  in  the  Cimicomorpha. 
The  Reduvioidea  as  defined  by  Renter  are  distinguished  from  the 
Gimicoidea  by  their  simple  meso-  and  metasterna,  rotatory  meta- 
coxae, and  symmetrical  male  genitalia.  In  contrast  the  Gimicoidea 
have  composite  meso-  and  metasteriia,  cardinate  metacoxae,  and 
asymmetrical  male  genitalia.  The  distinction  between  the  two 
snperfamilies  on  the  basis  of  these  characteristics  have,  for  the  most 
part,  long  since  been  invalidated  and  the  snperfamilies  have  not 
been  clearly  redefined.  This  invalidation  has  come  in  part  from  a 
recognition  of  exceptions  to  definitions  of  the  respective  snperfami- 
lies. 
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China  and  Myers  (1929),  for  example,  point  out  that  tlie  Micro- 
physidae,  although  in  Ciniicoidea,  have  symmetrical  genitalia,  and 
MeAtee  and  Malloch  (1925)  have  shown  that  the  meso-  and  meta- 
sterna characters  are  of  questionable  value  in  phylogeny.  Further 
invalidation  of  the  respective  snperfamily  definitions  has  come  about 
by  the  placing  of  additional  families  snch  as  Joppeicidae  (China, 
1955)  and  Tingidae  in  the  Rediivioidea,  the  Thanmastocoridae 
(Drake  and  Slater,  1957)  in  the  Cimicoidea,  and  the  moving  of  the 
Nabidae  from  the  Eednvioidea  to  the  Cimicoidea  (Carayon,  1950). 
In  each  of  these  cases  the  particular  family  concerned  has  charac- 
teristics contrary  to  those  on  which  its  respective  snperfamily  is 
based. 

Since  the  snperfamily  categories  of  the  Cimicomorpha  are  in 
snch  an  nnsettled  state  at  present,  it  will  be  more  convenient  to 
discuss  the  affinities  of  the  Tingidae  on  the  basis  of  individual 
families  or  certain  groups  of  distinctly  related  families.  The  re- 
dnvioid  families  constitute  one  snch  group.  In  discussing  the  status 
of  the  Rediivioidea  Davis  ( 1957 ) has  pointed  out  that  of  the  various 
families  that  from  time  to  time  have  been  assigned  to  this  group, 
only  the  Phymatidae,  Elasmodemidae,  and  Pacliynomidae  are 
clearly  related  to  the  Rednviidae.  Carayon,  Usinger,  and  Wygod- 
zinsky  (1958)  have  subsequently  concluded  that  the  phymatids 
and  elasmodeniids  are  in  fact  so  close  to  the  rednviids  that  they 
should  be  reduced  to  the  rank  of  subfamilies  of  the  Rednviidae. 

The  Microphysidae,  Anthocoridae,  Cimicidae,  and  Polyctenidae 
have  long  been  recognized  as  closely  allied  families  and  this  rela- 
tionship has  been  well  substantiated  by  the  extensive  studies  of 
Carayon.  In  addition  Carayon  (1950)  has  shown  that  the  Nabidae 
are  more  closely  related  to  these  families  than  to  the  Rednviidae  as 
was  generally  held  previously.  Blbte  (1945)  has  pointed  out  that 
Velocipeda  higiittata  Renter  is  a synonym  of  Scotoniedes  aier  Stal 
and  that  Stal  was  correct  in  placing  this  group  in  the  Nabidae.  He 
therefore  has  lowered  the  family  Velocipedidae  to  the  subfamily 
level  and  placed  it  in  the  Nabidae  under  the  name  Seotomedinae. 
China  and  Miller  (1955)  note  that  the  familial  name,  Velocipedidae 
Bergroth,  has  priority  and  feel  that  although  closely  allied  to  the 
Nabidae,  it  represents  a distinct  family. 

Tlie  Isometopidae  are  generally  placed  very  close  to  the  Miridae 
and  Carayon  (1958)  has  recently  presented  evidence  which  he  feels 
indicates  that  the  isometopids  should  be  treated  as  a subfamily  of 
the  Miridae.  The  mirids  are  known  to  have  certain  affinities  with 
the  previous  group  of  families  but  are  nevertheless  distinctly  re- 
moved from  them. 
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Fig.  32.  Urentius  echinus  Distant. 
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As  noted  previously  the  position  of  the  Tingidae  in  the  Cimico- 
morpha  has  not  yet  been  clearly  established.  However,  Kormilev 
(1955)  in  describing  the  family  Vianaididae  as  a small  group  of 
myrmecophilons  bugs,  shows  that  they  are  relatives  of  the  Tingidae, 
and  in  the  present  paper  it  is  concluded  that  these  insects  should  be 
placed  as  a subfamily  of  the  Tingidae. 

In  concluding  this  survey  of  the  Cimicomorpha  we  may  note 
that  Drake  and  Slater  (1957)  place  the  Thaumastocoridae  with  the 
cimicoid  families  but  indicate  they  have  certain  reduvioid  charac- 
teristics; conversely  China  (1955)  places  the  Joppeicidae  closest 
to  the  reduvioids  but  finds  that  they  have  certain  similarities  to 
the  Nabidae  and  Anthocoridae. 


Phylogenetic  Characters  of  Tingidae  and  other  Cimicomorpha 

The  tingid  head  in  its  combined  characteristics  resembles  most 
that  of  the  Miridae.  And,  as  in  that  family,  the  head  is  inserted 
into  the  pronotum  up  to  the  eyes,  is  usually  declivent  (although 
often  less  so  than  the  mirids),  has  well  developed  bucculae,  the  first 
segment  of  the  beak  is  not  reduced  and,  like  the  Miridae  (except  in 
the  Isometopinae) , the  ocelli  are  absent.  Taken  individually,  these 
points  of  similarity  between  the  tingid  and  mirid  head  are  not  of 
much  importance  but  collectively  they  appear  to  be  significant.  The 
reduvioids  differ  from  the  tingids  in  having  a more  elongate  head, 
eyes  separated  from  the  pronotum,  ocelli  usually  present,  bucculae 
absent,  and  a beak  that  is  usually  thick,  curved,  and  apparently 
three-segmented.  The  cimicoid  head  differs  from  that  of  the  tingids 
in  usually  being  porrect,  having  ocelli,  lacking  bucculae,  and  having 
the  first  segment  of  the  beak  greatly  reduced  or  indistinguishable. 
The  antennae  of  tingids  bear  no  strong  resemblance  to  those  of  other 
cimicomorphs  except  perhaps  the  Joppeicidae  in  Avhich,  like  many 
tingids,  the  first  two  segments  are  generally  short  and  the  third 
almost  always  the  longest. 

The  pronounced  and  assorted  development  of  the  paranota, 
carinae,  and  collum  of  the  pronotum  of  tingids  (figs.  30,  31,  45,  55, 
59)  is  without  similarities  in  other  families  of  Cimicomorpha  and 
apparently  of  no  value  in  the  phylogeny  of  the  family.  Since  these 
developments  are  often  more  pronounced  in  the  most  highly  evolved 
subfamily,  the  Tinginae  (figs.  37,  43,  44,  71),  they  probably  evolved 
after  the  family  became  a distinct  unit. 

Much  use  in  heteropteran  phylogeny  has  been  made  of  the  two 
types  of  metacoxae,  cardinate  and  rotatory,  as  described  by  Schiodte 
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(1870).  The  cardiiiate  type  is  characterized  by  its  relative  lack  of 
mobility,  this  being  limited  to  slight  back  and  forth  movements. 
The  elongate  coxa  lies  in  a large  coxal  cavity  and  its  dorsal  articula- 
tion is  near  the  upper  edge  of  the  pleuron.  The  epimeron  and 
sternum  are  said  to  he  reduced.  The  second  type,  the  rotatory  coxa, 
is  characterized  by  relatively  free  movements  of  partial  rotation 
around  its  longitudinal  axis,  and  the  coxa  is  shorter,  more  cylindri- 
cal, and  fits  into  a socket  in  the  lower  portion  of  the  pleuron.  The 
epimeron  and  sternum  are  Vv^ell-developed. 


Fig.  33.  Gargapln'a  ohliqna  Stal. 


Schiodte  placed  great  phylogenetic  importance  on  these  coxal 
types  and  on  the  basis  of  them  divided  the  families  of  Heteroptera 
into  two  major  groups.  The  families  of  Cimicoidea  and  some  of 
the  aquatic  families  comprised  the  group  with  cardiiiate  coxae  and 
were  termed  the  Pagiopoda ; those  with  rotary  coxae,  the  pentatomo- 
morph  families,  the  reduvioid  families,  and  the  remainder  of  the 
aquatic  families,  were  placed  in  a second  group,  the  Trochalopoda. 
These  systematic  categories  did  not  find  lasting  acceptance  but  the 
two  types  of  coxae,  as  described  by  Schiodte,  have  frequently  been 
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used  by  systematatists  to  characterize  various  other  higher  cate- 
gories. 

Actually  the  two  types  of  coxal  articulations  are  not  as  funda- 
mentally different  from  each  other  as  Schiodte  indicated.  Insects 
that  have  coxae  that  are  truly  cardinate,  or  hinged,  have  a dicon- 
dylic  joint  whose  movement  is  thus  fixed  about  a single  axis.  In 
typical  pagiopodous  heteropterons,  however,  the  coxa  is  articulated 
to  the  pleuron  but  not  to  the  sternum  and  is  therefore  monocondylic. 


Fig.  34.  Acanthocheila  visenda  Drake  and  Hambleton. 


Its  movements  are  not  fixed  about  a single  axis  but  normally  the 
coxa  rotates  partially  about  its  own  longitudinal  axis.  The  coxa  is 
diagonal  to  the  frontal  plane  of  the  body  and  converges  with  its 
opposite  member.  Since  the  coxa  is  turned  under,  its  rotation 
moves  the  trochanter  back  and  forth  and  it  may  therefore  super- 
ficially appear  to  be  hinged. 
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Fig.  35.  Dictyonota  pakista)ia  Drake  and  Maldonado. 

In  the  typical  trochalopodons  lieteropterans  the  coxa  is  also 
monocondylic  bnt  is  more  nearly  perpendicnlar  to  the  frontal  plane 
and  adapted  to  rotate  throngh  a broader  arc.  The  sternum  and 
episternnm  often  project  aronnd  the  base  of  the  coxa  forming  a 
socket  which  limits  the  coxa  to  rotatory  movements.  Since  the  epi- 
sternnm extends  over  the  base  of  the  coxa  its  pleural  articulation 
is  concealed  and  the  coxa  appears  to  be  shorter  than  it  actually  is, 
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The  so-called  cardinate  coxa,  no  doubt,  represents  the  primitive 
form  and  the  rotatory  type  has  evolved  from  it.  Since  the  rotatory 
coxa  is  found  in  such  unrelated  families  as  the  Reduviidae,  Gerridae, 
and  Pentatomidae,  it  seems  likely  that  it  has  evolved  independently 
in  several  instances.  Furthermore,  in  some  cases  the  coxa  may  be 
considered  to  be  intermediate  between  the  so-called  cardinate  and 
rotatory  types.  In  LeoticJiius,  China  (1933)  has  designated  the 
hind  coxa  as  semipagiopodons.  The  hind  coxa  of  nabids  is  also  of 
this  type. 

From  the  foregoing  considerations  we  may  draw  these  conclu- 
sions ; Although  many  families  of  Heteroptera  can  be  characterized 
as  having  either  the  so-called  cardinate  coxa  or  as  having  rotatory 
coxa,  there  is  actually  no  clearly  distinct  dividing  line  between  the 
two  types  and  some  families  have  an  intermediate  type.  Since  ap- 
parently the  rotatory  type  has  evolved  independently  in  several 
families,  caution  must  be  exercised  in  the  use  of  this  character  as 
evidence  of  a relationship  between  families.  However,  the  structure 
of  the  metacoxa  in  any  given  group  can  be  used  along  with  the  other 
characters  of  a similar  nature  to  evaluate  the  relative  primitiveness 
of  the  group. 

In  the  tingids  the  hind  coxa  is  a fairly  advanced  rotatory  type 
but  not  as  highly  evolved  as  that  of  the  reduvioids.  Rotatory  coxae 
are  also  found  in  the  Thaumastocoridae  and  as  mentioned  above 
the  hind  coxae  of  nabids  are  intermediate  between  the  rotatory  and 
cardinate  types.  The  remainder  of  the  cimicomorphs  have  the  more 
primitive  cardinate  type  coxae. 

The  reduction  of  the  tarsus  of  tingids  to  two  segments  occurs 
also  in  several  other  cimicomorph  families  and  in  some  families  both 
the  two-  and  three-segmented  condition  is  found.  Since  the  reduc- 
tion of  the  tarsal  segments  appears  to  have  occurred  independently 
in  a number  of  cases,  it  is  of  little  value  as  a phylogenetic  character 
at  the  familial  level.  Arolia  and  pseudoarolia  occur  in  the  mirids 
and  some  Thaumastocoridae  but  not  in  the  tingids  and  other  cimico- 
morphs. However,  the  peculiar  tooth  found  at  the  base  of  the  tingid 
claw  is  remarkably  like  that  found  in  the  mirid  Subfamily  Deraeo- 
corinae. 

The  metathoracic  scent  gland  apparatus  of  tingids  resembles 
that  of  the  Reduviidae  and  Pachynomidae  in  that  it  has  paired 
rather  than  a median  reservoir  as  in  other  cimicomorphs.  As  noted 
above  the  j>aired  condition  probably  is  a specialization  resulting 
from  the  reduction  and  eventual  loss  of  the  median  portion  of  the 
reservoir.  Since  several  other  families  of  Cimicomorpha  have  a 
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deeply  bilobed  median  reservoir  suggestive  of  an  intermediate  con- 
dition leading  to  the  development  of  paired  reservoirs,  it  is  quite 
possible  that  the  paired  condition  could  have  developed  indepen- 
dently in  the  tingids  and  in  the  reduvioids.  Furthermore,  the 
paired  condition  of  the  scent  gland  reservoir  occurs  in  the  Aradidae 
and  Pyrrhocoridae  of  the  Pentatomomorpha  (Carayon,  1955)  and 


Pig.  36.  Ypsotingis  hakeri  Drake 
u,  Dorsal ; h,  Lateral 

therefore  has  also  apparently  evolved  independently  of  both  the 
tingids  and  the  reduviids. 

The  scent  gland  apparatus  of  reduviids  is  considerably  more 
reduced  than  that  of  the  tingids  and  it  is  frequently  absent.  In  the 
forms  in  which  it  is  moderately  well  developed,  such  as  in  Melano- 
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Fig.  37.  Dictyotingis  gMeris  Drake. 
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lestes  picipes  (H.S.),  each  reservoir  has  a tubular  gland  appended 
to  its  base.  Such  a gland  is  not  found  in  the  tingids,  and  the  secre- 
tion is  apparently  produced  by  a glandular  epithelium  on  the  wail 
of  the  reservoir.  Externally,  the  scent  glands  of  reduviids  show  a 
great  reduction  of  the  scent  gland  apparatus  in  the  loss  of  the 
pleural  ostiole ; each  gland  opens  into  an  inconspicuous  groove  along 


Fig.  38.  Noharnus  signaf  us  Distant. 


the  anterior  margin  of  the  coxal  cavity.  In  contrast  the  pleural 
ostioles  of  tingids  are  usually  present,  although  they  are  not  as 
prominent  as  in  many  other  cimicomorphs. 

In  addition  to  the  usual  metathoracic  scent  glands,  many  re- 
duviids have  a second  pair  of  glands,  called  Brindley’s  glands, 
which  open  near  the  upper  posterior  corner  of  the  metepimeron. 

39 


ENTOMOLOGICA  AMERICANA 


Fig.  39.  Litadea  delicatida  China. 
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Fig.  40.  Litadea  delicatula  China,  (nymphs)  a,  dorsal  and  b, 
ventral  aspects. 

into  an  inconspicnons  groove  along  the  anterior  margin  of  the  coxal 
cavity.  The  pleural  ostioles  of  the  tingid  glands  are  present 
although  not  as  prominent  as  in  many  other  cimicomorphs. 

The  features  of  lacy  ornation  of  the  henielytra  like  those  of  the 
pronotmn  appear  to  be  of  little  phylogenetic  significance  at  the 
family  level.  The  development  of  a hypocosta  and  expanded  costal 
area  of  tingids,  as  we  have  noted,  is  similar  to  the  condition  of  cer- 
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Since  the  scent  glands  of  the  Tinginae  are  often  attached  to  the 
thorax  in  nearly  the  same  position,  they  resemble  Brindley ’s  glands. 
However,  their  connection  to  the  pleural  ostiole  and  their  position 
in  the  cantacaderines  clearly  indicate  that  they  are  not  homologous 
to  Brindley’s  glands  but  to  the  metathoracic  scent  glands  of  the 
Heteroptera. 

Externally  the  rednvioids  show  a further  reduction  of  the  scent 
gland  apparatus  in  the  loss  of  the  pleural  ostioles ; each  gland  opens 
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tain  mirids  and  velocipedids  and  is  quite  unlike  the  nabids  and 
rednvioids. 

Tlie  characteristic  lack  of  the  hamns  in  the  tingid  metathoracic 
wing*  is  shared  with  very  many  of  the  other  families  or  subfamilies 
of  the  Cimicomorpha  but  not  with  most  Reduviidae  nor  with  nabids 
of  the  subfamilies  Prostemminae  and  Nabinae.  On  the  other  hand, 
the  development  of  the  intercubital  area  resembles  that  of  the  Re- 


Fig.  41.  Orygotingis  insularis  (China),  a,  dorsal  aspect;  b, 
profile  of  head  and  thorax. 

duviidae  in  which  two  veins  are  usually  present  and  joined  prox- 
inially.  Other  Cimicomorpha  usually  show  some  reduction  of  the 
intercubital  area  and  veins ; in  mirids  and  nabids  of  the  subfamilies 
Prostemminae  and  Nabinae,  and  in  at  least  some  anthocorids  there 
is  usually  only  one  intercubital  vein.  In  Joppeicidae  and  Isometo- 
pinae  and  Velocipedinae  the  intercubital  area  lacks  veins  and  the 
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intercubital  area  itself  is  lacking  in  Thanmastocoridae,  in  the  nabicl 
Genns  Arachnocoris,  and  in  at  least  some  Microphysidae. 

The  basally  fused  and  distally  divergent  condition  of  the  Pc 
and  1st  A in  tingids  is  also  characteristic  of  the  condition  in  many 
nabids,  anthocorids,  mirids,  and  at  least  some  isometopids  and  micro- 
physids  {Mallochiola,  McAtee  and  Malloch,  1924).  In  another 
microphysid  {PloMophilia,  China  and  Meyer,  1929,  p.  Ill,  fig.  d), 
and  in  Thanmastocoridae  (Drake  and  Slater,  1957,  p.  355,  fig.  17) 
and  Joppeicidae  (China,  1955,  p.  355,  fig.  d)  only  the  postcnbitns 


Pig.  42.  Corinthus  tifpicus  Distant. 

is  present.  In  Rednviidae  the  basal  fusion  of  Pc  and  1st  A is  not 
pronounced  and  these  veins  are  not  divergent  but  almost  parallel. 

The  reduction  and  loss  of  the  anal  lobe  probably  occurred  in  the 
tingids  after  they  became  a distinct  group  since  a very  small  anal 
lobe  is  found  in  some  Cantacaderinae.  However,  a considerable 
reduction  of  the  anal  lobe  is  also  apparent  in  many  of  the  cimico- 
morphs,  especially  joppeicids  and  thaumastocorids.  The  illustra- 
tions of  the  hind  wing  of  certain  microphysids  ( China  and  Mevers, 
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Fig.  43.  Diplocysta  trilohata  Drake  and  Poor  (dorsal  aspect). 
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1929,  and  McAtee  and  Malloch,  1924)  seem  to  show  that  the  anal 
lobe  is  also  absent. 

Tlie  pattern  of  ventral  fusion  of  abdominal  segments  of  tingids 
is  similar  to  that  of  most  cimicomorphs  in  wliich  only  segments  two 
and  three  and  occasionally  three  and  four  are  fused  while  the  others 
are  free.  In  the  reduviids,  however,  all  of  the  pregenital  segments 
are  completely  fused.  The  reduviids,  pachynomids,  and  nabids  of 


Fig.  44.  Diplocysta  trilohata  Drake  and  Poor  (obliqne  view). 


the  Subfamily  Nabinae  have  ventral  connexival  sutures,  while  in 
tingids  and  other  cimicomorph  families  this  suture  is  lacking. 
Carayon  (1950)  has  pointed  out  that  the  first  abdominal  spiracles, 
which  are  dorsal  in  position,  are  present  in  the  Rednviidae,  Phy- 
matidae,  and  Pachynoniidae,  but  are  absent  in  the  Nabidae.  Drake 
and  Slater  (1957)  report  that  they  are  also  present  in  the  Thau- 
mastocoridae.  These  spiracles  are  absent  in  the  Tingidae  and  a 
preliminary  check  that  we  have  made  indicates  they  are  also  absent 
in  the  Anthocoridae,  Cimicidae,  and  Miridae. 
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Fig.  45.  Furcilliger  cheesmanae  Drake,  a,  adult;  b,  lateral  aspect. 
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Fig.  47.  Tingis  colomlyiana  Drake. 
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The  external  female  genitalia  of  cimicomorphs  show  all  degrees 
of  development  from  the  long,  drilling-type  ovipositor  of  mirids, 
tingids,  and  most  nabids,  to  the  very  short,  stubby  ovipositor  of 
rednviids,“  or  to  the  complete  loss  of  the  gonapophyses  in  the  than- 
mastocorids,  in  some  nabids  (Arachnocorinae),  and  in  some  micro- 
physids  (Plokiophilinae,  China,  1953).  China  and  Myers  (1929) 
indicate  that  in  the  Anthocoridae  the  ovipositor  varies  from  fully 
developed  to  completely  absent,  and  China  (1955)  states  that  the 
ovipositor  is  also  absent  in  J oppeicidae ; however  it  is  not  clearly 
indicated  whether  the  gonapophyses  are  completely  absent  or  are 
greatly  reduced. 

Since  within  several  families  of  Cimicomorpha  well  developed 
ovipositors  are  fonnd  as  well  as  various  degrees  of  reduction  and 
loss  of  the  ovipositors,  this  reduction  and  loss  appears  to  have  oc- 
curred independently  in  the  Cimicomorpha  and  is  of  little  value  in 
interpreting  family  relationships.  The  drilling-type  ovipositor  has 
essentially  the  same  structure  in  all  of  the  families  in  which  it  is 
found  and  since  it  is  composed  of  all  of  the  basic  elements  of  the 
primitive  insect  ovipositor,  it  probably  represents  the  approximate 
archetype  of  the  external  female  genitalia  of  the  Cimicomorpha. 

One  feature  of  the  ovipositor  that  appears  to  be  of  phylogenetic 
significance  is  the  relationship  of  the  first  gonapophysis  to  its  gono- 
coxopodite.  In  the  primitive  condition  this  blade  of  the  ovipositor 
is  attached  to  its  gonocoxopodite  by  an  outer  ramus  and  to  the  ninth 
paratergite  by  an  inner  ramus ; furthermore,  the  gonocoxopodite  is 
separated  from  the  eighth  paratergite  by  a conjunctiva  and  is 
usually  directly  involved  in  the  movements  of  the  first  gonapophysis. 
This  condition  is  found  in  the  anthocorids,  cimicids  and  nabids.  In 
mirids  and  tingids  the  ramus  connecting  the  gonapophysis  to  the 
gonocoxopodite  is  lost,  the  gonocoxopodite  is  fused  to  the  paratergite, 
and  the  gonapophysis  moves  independently  of  its  coxopodite.  In 
the  tingids  the  first  gonocoxopodite  can  still  be  distinguished  but  in 
the  mirids  it  forms  an  indistingnishable  part  of  the  eighth  para- 
tergite (eighth  sternum  of  many  authors). 

^ It  is  sometimes  stated  that  heteropterons  which  have  short 
gonapophyses  (such  as  the  reduviids)  lack  an  ovipositor  and  the 
term  ovipositor  is  applied  only  to  the  long  shaft-like  organ  of  forms 
such  as  in  the  mirids,  nabids,  and  lygaeids.  This  use  of  the  term  is 
quite  undesirable  since  it  suggests  that  there  are  two  distinct  condi- 
tions, absence  of  the  ovipositor  or  presence ; actually  intermediate 
conditions  exist.  Since  the  gonapophyses,  regardless  of  their  devel- 
opment, are  concerned  with  oviposition,  they  may  be  referred  to 
collectively  as  the  ovipositor. 
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Fig*.  48.  Macro'pharsa  hackeri  Drake. 
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Fig.  49.  Pleseohyrsa  atratarsis  Drake  and  Hambletoii. 
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Reuter  (1910)  noted  that  in  the  Anthocoridae  and  Mierophysidae 
there  is  a small  triangular  sclerite  on  each  side  of  the  base  of  the 
ovipositor  and  this  sclerite  is  lacking  in  the  Miridae;  he  uses  this 
difference  as  one  of  the  characteristics  distinguishing  two  phalanges, 
the  Cimiciformes  and  Miriformes  respectively,  in  his  superfamily 
Gimicoidea.  This  triangular  sclerite  is  what  has  been  identified 
above  as  the  first  gonocoxopodite. 


In  the  Cimicidae  (Davis,  1956)  and  apparently  also  in  those 
anthocorids  in  which  the  ovipositor  is  reduced,  the  first  gonocoxo- 
podite is  more  firmly  joined  to  the  terguni  but  is  usually  recognizable 
nevertheless.  This  condition,  however,  is  distinctly  different  from 
that  in  the  Miriformes  since  it  results  from  a reduction  of  the  ovi- 
positor and  the  first  gonapophyses  remain  attached  to  their  coxo- 
podite,  while  in  the  Miriformes  the  fusion  results  from  a specializa- 
tion of  the  ovipositor  in  which  the  gonapophyses  become  detached 
from  the  coxopodites.  In  other  Cimicomorpha  which  retain  their 
first  gonapophyses,  such  as  the  reduviids,  these  appendages  are 
always  attached  to  their  coxopodites  (although  they  lose  the  inner 


Fig.  50.  Onymochilla  dichopetali  (Horvath). 


51 


ENTOMOLOGICA  AMERICANA 


ramus  to  the  ninth  paratergite)  and  the  coxopodites  are  usually 
clearly  delimited.  Thus  it  appears  that  tlie  fusion  of  the  first  gono- 
coxopodite  to  the  eighth  paratergite  and  the  accompanying  loss  of 
the  outer  ramus  from  the  first  gonapophysis  is  a condition  unique 
to  the  Miridae  and  the  Tingidae. 

An  excellent  survey  of  the  various  kinds  of  organs  assuming  the 
function  of  the  spermatheca  in  the  families  of  Cimicomorpha  has 
been  provided  by  Carayon  (1954).  This  and  previous  studies  show 
that  the  organ  serving  as  the  spermatheca  in  other  Heteroptera  is 
absent  or  does  not  function  as  such  in  the  Cimicomorpha.  In  most 
Tingidae,  Anthocoridae,  Microphysidae,  Pachjuiomidae,  and  Cimi- 
cidae  the  true  spermatheca  is  absent.  It  lias  more  recently  been 
shown  to  also  be  absent  in  the  Thaumastocoridae  ( Drake  and  Slater, 
1957).  Carayon ’s  review  indicates  that  the  true  spermatheca  is 
usually  present  in  the  Miridae,  Isometopidae,  Joppeicidae,  and  Re- 
duviidae,  but  in  these  families  it  has  lost  its  original  function  and 
in  most  cases  now  serves  as  an  accessory  gland. 

Generally  the  function  of  the  spermatheca  in  each  family  is 
assumed  by  two  types  of  organs,  one  an  organ  which  receives  the 
spermatozoa  and  the  other  an  organ  in  which  they  are  stored.  In 
the  Reduviidae,  Miridae,  Tingidae,  and  most  nabids,  Carayon  points 
out  that  the  spermatozoa  are  received  b}^  median  or  paired  ecto- 
dermal sacs  on  the  anterior  genital  chamber  or  on  the  common  ovi- 
duct. In  the  reduviids  the  spermatozoa  are  apparently  stored  in 
these  organs,  but  in  the  remainder  the  spermatozoa  apparently 
migrate  to  the  pedicels  of  the  lateral  oviducts  where  they  persist  for 
some  time.  A distinctly  different  type  of  insemination  is  found  in 
the  Cimicidae,  Anthocoridae,  and  some  Nabidae,  the  spermatozoa 
being  injected  through  a puncture  in  the  body  wall  usually  into  a 
mesodermal  receiving  organ  such  as  the  organ  of  Berlese  of  Cimex 
lectidariiis  (Linn.).  From  here  the  spermatozoa  migrate  through 
the  hemocoel,  or  by  way  of  tissue  bridges,  to  the  wall  of  tlie  lateral 
oviduct  where  they  are  stored  in  special  organs. 

Carayon  indicates  that  the  manner  in  which  the  spermatozoa  are 
stored  in  the  Pachynomidae  is  unknown  and  suggests  that  they  are 
received  by  a median,  anterior  sac  on  the  genital  chamber  similar 
to  that  of  mirids.  However  the  present  authors  find  that  the  pachy- 
nomids  Aphelonotus  simplus  Uhler  and  Pimctius  alutacius  Stal 
have  tubular  pseudospermathecae  precisely  like  those  of  the  re- 
duviids. Since  these  two  families  are  closely  related,  it  seems 
likely  that  the  pseudospermatheca  of  paehynomids  also  serves  for 
sperm  storage. 
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Fig.  51.  Leaf -curl  gall  formed  on  Dickopetalum  cymosum  Eng. 
by  Onymochila  dichopetali  (Horvath). 
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In  the  Joppeicidae  and  Microphysidae  Carayon  finds  no  special 
organs  for  receiving  the  spermatozoa  which  are  nevertheless  stored 
in  the  ovarian  pedicels.  In  the  tingid  Subfamily  Vianaidinae 
the  present  study  shows  that  sperm  receiving  organs  are  absent; 
the  spermatozoa  presumably  go  to  the  ovarian  pedicels  bnt  more 
study  of  this  question  is  needed. 

The  fact  that  the  sperm-receiving  organs,  or  seminal  sacs,  are 
paired  and  ectodermal  in  the  Tingidae,  as  are  the  comparable  organs 
(psendospermathecae)  of  the  Rednviidae,  is  used  by  Pendergrast 
(1957)  as  evidence  of  a relationship  between  these  two  families. 
Carayon  (1954)  has  emphasized  that  both  histologically  and  fnnc- 
tionally  the  seminal  sacs  of  tingids  are  very  similar  to  the  median 
unpaired  seminal  sac  (c/.  seminal  depository,  Davis,  1955)  of  mirids. 
In  most  Tingidae  the  seminal  sacs  arise  from  the  anterior  end  of  the 
genital  chamber  while  the  psendospermathecae  of  Rednviidae  arise 
laterally  from  the  common  oviduct.  However,  in  the  tingid  Kapiri- 
eUamaculigera  (Horv.)  Carayon  (1954)  finds  that  the  seminal  sacs 
arise  laterally  from  the  common  oviduct  and  are,  in  this  respect, 
similar  to  the  psendospermathecae  of  rednviids.  He  therefore  con- 
clndes  on  the  basis  of  these  and  other  anatomical  characters  that  the 
natural  position  of  the  Tingidae  is  between  the  Miridae  and  Re- 
dnviidae. 

Since  it  appears  to  be  rather  important  in  establishing  the  fam- 
ily relationships  of  the  Tingidae,  the  question  of  the  homologies 
of  their  seminal  sacs  requires  further  consideration.  First  it  is 
necessary  to  establish  the  precise  location  of  the  seminal  sacs.  Pass- 
ing anteriorly  from  the  genital  chamber,  the  genital  tract  immedi- 
ately diverges  obtusely  into  lateral  oviducts.  Therefore  the  common 
oviduct  is  extremely  short  or  non-existent  but  since  the  basal  por- 
tions of  the  lateral  oviducts  are  ectodermal  they  are  presumably 
derived  from  the  common  oviduct.  The  seminal  sacs  generally  arise 
from  the  anterior  mesal  snrface  of  the  tract  in  the  vicinity  of  the 
merger  of  the  lateral  oviducts  with  the  genital  chamber  and  fre- 
quently it  is  an  arbitrary  matter  whether  we  state  that  they  arise 
from  the  genital  chamber,  common  oviduct,  or  from  the  base  of  the 
lateral  oviducts  since  the  distinction  between  these  components  is 
itself  somewhat  arbitrary.  In  some,  such  as  species  of  Tingis,  the 
seminal  sacs  rather  clearly  arise  from  the  mesal  surface  of  the  lateral 
oviducts  and  in  species  of  Kapiriella  they  arise  laterally  from  the 
oviducts  but  these  differences  in  position  appear  to  be  of  little  sig- 
nificance. Furthermore,  Kapiriella  is  a rather  highly  evolved  and 
specialized  tingid  genus  and  therefore  one  may  reasonably  surmise 
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Fig‘.  52.  Paracopium  Jianiadryas  (Drake)  and  two  floral  cecidia 
formed  on  Clerodendron  sp.,  Uganda,  Africa. 


55 


ENTOMOLOGICA  AMERICANA 


that  the  position  of  the  seminal  sacs  in  this  genus  is  one  secondarily 
acquired  and  has  no  bearing  on  the  question  of  the  relationship  of 
the  tingids  to  the  rednviids. 

Since  the  Cantacaderinae,  which  are  in  most  respects  the  least 
specialized  of  the  tingids,  lack  seminal  sacs,  it  is  conceivable  that 
these  organs  evolved  after  the  family  had  become  a distinct  entity. 
If  this  were  the  case  then  the  seminal  sacs  of  tingids  would  be  unique 
organs,  but  it  is  of  course  also  quite  possible  that  the  cantacaderines 
have  secondarily  lost  these  structures.  In  fact  the  striking  histo- 
logical and  functional  similarities  of  these  organs  to  the  comparable 
organ  in  tlie  Miridae  strongly  supports,  we  believe,  the  contention 
that  the  seminal  sacs  of  tingids  and  mirids  have  a common  origin 
and  thus  are  homologous.  It  is  problematical  whether  in  the  primi- 
tive condition  the  seminal  sacs  were  paired  or  median  but  it  is  note- 
worthy that  the  areas  of  glandular  epithelium  of  the  seminal  sac  of 
mirids  is  paired.  Furthermore,  we  feel  that  in  most  respects  the 
female  genitalia  of  tingids  are  less  specialized  than  those  of  the 
mirids.  That  the  pseudospermathecae  of  rednviids  is  homologous 
to  the  seminal  sacs  of  tingids  and  mirids  remains  a distinct  possi- 
bility but  if  these  organs  do  have  a common  origin,  the  pseudo- 
spermathecae have  diverged  from  the  seminal  sacs  to  such  an  extent 
as  to  make  this  question  very  difficult  to  resolve  at  present. 

In  the  Reduviidae  the  eighth  segment  is  reduced  to  a ventral 
sclerite  and  the  ninth  segment  (pygophore)  is  deeply  telescoped 
into  the  seventh  so  that  at  rest  all  but  its  posterior  ventral  surface 
is  covered.  In  the  tingids  and  other  cimicomorph  families  the  eighth 
segment  is  not  reduced  and  the  pygophore  is  exposed  dorsally. 

The  parameres  are  symmetrical  in  the  reduvioids,  Tingidae, 
Joppeicidae,  Nabidae,  and  Microphysidae.  They  are  very  asym- 
metrical in  the  Anthocoridae,  Thaumastocoridae,  Cimicidae,  and 
Miridae ; in  all  of  these  families  but  the  Miridae  one  paramere, 
usually  the  right,  is  vestigial  or  absent.  The  development  of  asym- 
metry probably  represents  a specialization  for  a mating  position  in 
which  the  male  is  always  on  the  same  side,  usually  the  right,  of  the 
female.^  This  specialization  appears  to  have  arisen  independently 

^ Drake  and  Slater  (1957)  reported  that  in  the  thaumastocorid, 
Xylastocoris  luteolus  Barber,  both  dextral  and  sinistral  males  are 
found.  According  to  Baranowski  (1958)  the  normal  habitat  of  the 
female  is  a crevice  and  so  she  may  be  approached  by  the  male  from 
one  side  only.  Thns  sinistral  males  may  mate  with  females  with 
their  right  side  exposed  and  vice  versa. 
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Fig.  53.  Baeochila  nexa  (Distant). 
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several  times  in  the  Cimicomorpha.  The  parameres  of  rednviids  are 
very  predominately  symmetrical  but  some  asymmetry  has  evolved 
in  the  piratines.  The  mirids  have  predominately  asymmetrical 
parameres  but  those  of  the  Isometopinae  are  symmetrical.  The 
parameres  of  the  Microphysidae  are  symmetrical  while  those  of 
their  close  relatives,  the  Anthocoridae,  are  asymmetrical.  Thus  the 
asymmetry  of  the  parameres  does  not  appear  to  be  of  much  phylo- 
genetic significance  at  the  family  level. 

There  appear  to  be  two  types  of  positions  assumed  by  the  para- 
meres  (at  rest)  in  the  Cimicomorpha.  In  most  Rednviidae,  Tin- 
gidae,  and  Miridae  the  parameres  lie  folded  across  the  end  of  the 
pygophore  while  in  most  Nabidae,  Pachynomidae,  Anthocoridae, 
Cimicidae,  Thanmastocoridae,  and  Joppeicidae  the  parameres  are 
folded  over  the  top  of  the  pygophore  or  along  its  side.  Further 
stnd^^  is  necessary,  however,  to  evaluate  the  phylogenetic  signifi- 
cance of  these  two  types. 

The  descriptions  of  the  parameres  of  the  Microphysidae  (China 
and  Meyers,  1929,  and  China,  1953)  indicate  that  these  appendages 
arise  from  along  side  of  the  basal  plate  and  lie  on  each  side  of  the 
phallus  in  the  genital  chamber  and  thus  do  not  fit  into  either  of  the 
types  described  above.  The  close  association  of  the  i)arameres  with 
the  basal  plate  appears  to  be  an  nnnsnally  primitive  condition. 
Phylogenetically  and  ontogenetically,  the  parameres  of  insects  are 
believed  to  originate  as  lateral  subdivisions  of  the  phallus.  They 
remain  proximal  to  the  phallus  in  the  anchenorrhynchons  Homop- 
tera  but  in  the  Heteroptera  they  generally  have  evolved  a secondary 
association  with  the  margin  of  the  genital  capsule  and  have  become 
separated  from  the  phallus. 

Certain  features  of  the  phallus  are  A^ery  important  as  distinguish- 
ing characteristics  of  the  Cimicomorpha  and  also  are  often  impor- 
tant at  the  family  level  or  lower  but  no  snperfamily  characteristics 
of  the  phallus  have  yet  been  developed.  Singh  Prnthi  (1925)  has 
noted  certain  similarities  of  the  tingid  phallus  to  that  of  Rednviidae 
as  well  as  to  the  Miridae  and  Nabidae  but  the  similarities  he  men- 
tions involve  either  characteristics  which  now  apply  to  the  Cimico- 
morpha in  general  or  else  involve  vague  similarities  in  general 
appearances  and  shape. 

The  rednviid  phallus  may  be  characterized  by  its  mid-ventral 
extension  of  the  basal  plate,  by  internal  supporting  sclerites  termed 
struts,  and  by  the  subdivision  of  the  phallosoma  into  a basal  and 
distal  section.  In  the  closely  related  Pachynomidae  the  basal  plate 
is  like  that  of  the  rednviids  but  struts  are  lacking.  In  the  Than- 
mastocoridae the  basal  plate  also  has  a mid-ventral  extension  and 
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Fig*.  54.  Diconocoris  capsui  Horvath. 
Adult  and  Nymph 
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the  phallosoma  is  subdivided.  The  most  distinctive  feature  of  the 
nabid  phallus  is  the  ejaculatory  duct,  which  is  reinforced  by  sclero- 
tized  rings.  The  phallus  of  the  mirids  may  be  of  quite  diverse  form 
and  is  thus  difficult  to  characterize,  but  in  most  cases  it  is  asym- 
metrical and  has  complex  processes  arising  from  the  endosoma.  The 
phallus  of  anthocorids  and  cimicids  is  reduced  and  specialized  for 
extending  along  the  groove  in  the  paramere.  This  specialization  is 
associated  with  the  unique  types  of  intromission  and  insemination 
found  in  these  families.  The  phallus  of  Joppeicidae  (China,  1955) 
and  Microphysidae  (Chain  and  Myers,  1929;  China,  1953)  is  dis- 
tinctively long  and  slender  and  not  differentiated  into  phallosoma 
and  endosoma.  Since  the  arrangement  of  the  parameres  in  Micro- 
physidae appears  to  be  a primitive  condition  similar  to  that  of  the 
auchenorrhynchous  Homoptera,  the  undifferentiated  phallus  of 
microphysids  may  be  primitive  and  similar  to  the  phallus  of  many 
Auchenorrhyncha. 

The  tingid  pliallus,  aside  from  a general  resemblance  in  shape  to 
the  nabid  phallus,  does  not  share  any  unique  features  with  any  of 
the  above  mentioned  families  except  perhaps  the  Miridae.  In  these 
two  families  the  apex  of  the  phallosoma  in  repose  extends  from  the 
orifice  of  the  genital  atrium,  forming  an  operculum  for  this  orifice. 
In  the  reduviids  the  phallus  in  repose  is  completely  within  the 
genital  atrium  and  the  orifice  is  covered  by  flaps  folding  over  it 
from  each  side.  As  far  as  we  know,  the  characteristic  resting  posi- 
tion of  the  phallus  in  tingids  and  mirids  is  not  found  in  other  cimi- 
comorphs. 

Both  ectadene  (ectodermal)  and  mesadene  (mesodermal)  acces- 
sory glands  may  be  associated  with  the  male  reproductive  tract  in 
the  Heteroptera,  and  since  the  form  of  these  glands  is  more  or  less 
distinctive  for  each  family,  they  are  therefore  of  possible  use  in 
showing  family  relationships  (Carayon,  1950;  Pendergrast,  1957). 
Unfortunately,  the  structure  of  these  glands  is  unknown  at  present 
in  several  minor  groups  of  the  Cimicomorpha  (such  as  the  Micro- 
physidae, Velocipedidae,  Thamastocoridae,  and  Joppeicidae)  and  a 
study  of  them  should  provide  valuable  evidence  bearing  on  the  phy- 
togeny of  these  groups.  The  cimicids  and  anthocorids  lack  ectadenia 
and  the  mesadenia  consist  of  thin,  branching  tubules  which  enter  a 
sac-like  reservoir  which  in  turn  leads  to  the  ejaculatory  bulb.  In  the 
Nabidae  ectadenia  are  present  and  the  mesadenia  are  essentially  the 
same  as  those  of  the  cimicids  and  anthocorids.  Carayon  (1950)  has 
noted  this  similarity  as  evidence  that  the  nabids  are  more  closely 
related  to  these  latter  families  than  to  the  reduviids  which  have 
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Fig.  55.  Elasmognathus  helferi  Fieber. 
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mesadenia  consisting  of  three  to  five  thick  lobes  converging  on  a thin 
duct  which  leads  to  the  ejaculatory  bulb.  On  each  side  of  the  ejacu- 
latory bulb  the  rednviids  often  have  a small  structure  termed  the 
ampulla  (Galliard,  1935)  and  these  may  represent  ectadenia. 

The  male  accessory  glands  of  mirids  have  been  described  by 
Knllenberg  ( 1947 ) . In  this  group  the  ectadenia  are  apparently  lack- 
ing and  the  development  of  the  mesadenia  is  quite  elaborate.  A pair 
of  relatively  large,  long  tubular  glands  extend  laterally  from  each 
side  of  the  ejaculatory  bulb  and  smaller,  variously  developed  glands 


Fig.  56.  Elasmognafhus  helferi  Fieber,  profile  of  head  and 
pronotnm. 

extend  from  the  mid-ventral  and  mid-dorsal  surface  of  the  bulb. 
Carayon  (1958)  indicates  that  the  accessory  glands  of  the  isometop- 
ids  are  essentially  the  same  as  those  of  the  mirids. 

The  accessory  glands  of  the  tingids,  as  represented  by  the  Tin- 
ginae,  are  not  strikingly  similar  to  the  glands  of  any  of  the  families 
described  above  bnt  perhaps  have  certain  features  in  common  with 
the  mirids.  The  principal  glands  of  tingids  are  simple  long  tubes 
extending  from  the  ejaculatory  bulb  like  those  of  the  mirids.  Al- 
though Pendergrast  (1957)  has  reported  that  the  tingids  have 
ectadenia,  the  present  study  shows  that  these  glands  lack  a cuticular 
intima  and  are  therefore  probably  mesadenia;  they  are  possibly 
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homologous  to  the  outer  lateral  mesadenia  of  the  mirids.  On  the 
other  hand  the  tingids  apparently  lack  the  dorsal  and  ventral  acces- 
sory gland  found  in  the  mirids.  It  is  fortunate  that  the  acces- 
sory glands  of  the  eantaeaderine  tingids  are  poorly  known  since  this 
group  is  in  many  respects  the  most  generalized  of  the  tingids  and 
may  therefore  have  glands  which  give  clearer  phylogenetic  evidence. 

The  ejaculatory  bulb  of  tingids  is  similar  to  that  of  mirids  and 
unlike  the  organ  in  other  cimicomorphs  in  so  far  as  is  known.  As 


a 


Fig.  57.  Pachycysta  championi  Drake,  a,  dorsal  and  b,  lateral 
aspects. 


Carayon  (1958)  has  pointed  out,  the  ejaculatory  bulb  of  mirids,  in 
contrast  to  that  of  the  cimicids  and  anthocorids,  has  a relatively 
large  lumen  and  tliiii  walls  Avith  reduced  muscularis  and  cuticular 
intima.  The  ejaculatory  bulb  of  tingids  also  has  these  features  and 
in  both  the  Miridae  and  Tingidae  the  bulb  is  joined  to  a A^ery  short 
ejaculatory  duct  and  is  contiguous  AAuth  the  basal  plate.  In  other 
cimicomorphs  the  ejaculatory  duct  typically  extends  distinctly  out 
from  the  basal  plate  before  entering  the  ejaculatory  bulb. 
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Fig*.  58.  Holophygdon  melanesica  Kirkaldy. 
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Phylogenetic  Position  of  the  Tingidae 

That  the  tingids  are  most  closely  related  to  the  Reduviidae  has 
been  suggested  because  they  apparently  have  in  common  three 
rather  distinctive  features,  paired  metathoracic  scent  gland  reser- 
voirs, paired  ectodermal  sperm  storage  organs  arising  from  the  ovi- 
duct, and  rotatory  metacoxae.  It  has  been  noted  in  the  preceding 
section  that  the  rotatory  type  metacoxa  and  the  paired  condition 
of  the  scent  gland  reservoir  have  evolved  independently  in  at  least 


Fig.  59.  Aepycysta  schwartzi  Drake. 


some  heteropterons,  and  there  is  a strong  possibility  that  these  fea- 
tures originated  independently  in  the  Tingidae  and  Reduviidae. 
Furthermore  the  scent  glands  and  the  sperm  storage  organs  in  these 
two  families,  although  similar  in  being  paired,  differ  in  details  of 
their  anatomy,  histology,  and  perhaps  their  function.  In  view  of 
the  doubtful  phylogenetic  significance  of  these  similiarities  as  well 
as  the  otherwise  great  dissimilarities,  both  anatomical  and  biologi- 
cal, of  the  Tingidae  and  Reduviidae,  w^e  must  conclude  that  these 
two  families  are  not  very  closely  related. 
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The  Tingidae  are  similar  to  both  the  Miridae  and  the  cimicoid 
families  with  regard  to  their  lack  of  the  first  abdominal  spiracles 
and  ventral  eonnexival  sntnres,  and  the  pattern  of  the  hind  wing 
venation.  In  addition  they  resemble  the  Miridae  and  differ  from 
the  cimicoid  families  in  several  significant  features  cited  in  the  pre- 
ceding section.  Of  particular  interest  is  the  similarity  of  the  Tin- 
gidae and  Miridae  in  their  head  shape,  in  usually  lacking  ocelli,  in 


Fig.  60.  Leptodictya  ochropa  (Stal). 


having  a fully  four-segmented  beak,  in  their  having  an  ovipositor 
with  the  first  gonapophysis  detached  from  its  gonocoxopodite  and 
the  latter  fused  to  the  eighth  paratergite,  and  in  characteristics  of 
their  seminal  sacs,  mesadenia,  and  ejaculatory  bulb.  Furthermore, 
the  Tingidae  and  Miridae  are  very  similar  in  their  general  biology, 
both  being  primarily  phytophagous  (tingids  entirely  and  mirids 
largely  phytophagous)  and  often  having  restricted  host  plant  rela- 
tionships. The  other  cimicomorphs,  in  contrast,  are  predominately 
predacious  or  parasitic  with  the  exception  of  Thaumastocoridae. 
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Fig*.  61.  Leptodictya  (Haunala)  leiuahoni  Kirkaldy. 
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It  seems  likely  that  the  Heteroptera  diverged  from  an  ancestoral 
phytophagous  hemipteran  stock  through  the  acquisition  of  the  pred- 
atory habit  and  the  attendant  modifications  of  the  beak  and  develop- 
ment of  the  gnla.  Consequently  it  is  probable  that  the  cimicomorphs 
were  primitively  predacious  and  the  parasitic  and  phytophagous 
habits  were  developed  secondarily.  Whether  the  phytophagous 
habit  evolved  independently  or  had  a common  origin  in  the  Tingidae 
and  Miridae  is  a matter  of  considerable  importance  in  evaluating 
the  significance  of  the  features  that  these  groups  have  in  common. 
If  their  food  liabits  were  of  independent  origins  then  their  similari- 
ties in  head  structure  and  beak,  all  being  related  to  some  extent  to 
plant  feeding,  could  very  well  be  convergent  characteristics.  How- 
ever, the  characteristics  that  they  share  with  regard  to  their  ovi- 
positor, seminal  sacs,  mesadenia,  and  ejaculatory  bulb  are  not 
related  to  their  food  habits  and  therefore  lack  any  common  selective 
factor  which  might  have  brought  about  their  convergent  evolution 
and  must  be  similar  as  a result  of  a common  origin.  This  being  so, 
it  then  seems  likely  that  the  similarities  in  food  habits  and  in  the 
other  morphological  features  of  tingids  and  mirids  must  also  be  a 
result  of  a common  ancestry. 

Of  the  two  groups  the  mirids  are  by  far  the  more  primitive  in 
structure.  This  generalization  refers  not  only  to  their  lack  of  the 
elaborate,  lacy  ornateness  of  the  pronotum  and  hemelytra  so  char- 
acteristic of  the  tingids  but  to  the  more  primitive  structure  of  the 
thorax,  metathoracic  scent  glands,  abdominal  segmentation,  and 
tarsal  segmentation  as  well.  On  the  other  hand,  the  bilaterally  sym- 
metrical male  genitalia  of  the  tingids  represents  a condition  more 
primitive  than  that  found  in  the  mirids. 

Prom  the  foregoing  considerations,  we  conceive  of  the  ancestral 
line  of  the  mirids  and  tingids  as  diverging  early  from  the  ciniico- 
morph  stock  as  a phytophagous  group.  The  mirids  have  retained  in 
most  respects  a relatively  primitive  structure  while  the  tingids  have 
become  highly  modified  and  superficially,  at  least,  bear  little  resem- 
blance to  the  mirids.  Next  to  the  tingids,  the  mirids  appear  to  be 
most  nearly  related  to  the  Anthocoridae.  However  as  has  been  re- 
cently pointed  out  by  Carayon  (1958),  the  Miridae  and  Anthocori- 
dae have  a number  of  phylogenetic  characteristics  such  as  those  of 
their  beak,  ovipositor,  mesadenia,  ejaculatory  bulb,  spermathecal 
organs,  and  mode  of  fecundation  which  distinctly  set  them  apart. 
We  therefore  choose  to  remove  the  Miridae  from  the  snperfamily 
Cimicoidea  (Eeuter,  1910)  and  place  them  in  a snperfamily  Mi- 
roidea,  redefined  from  that  established  by  Kirkaldy  (1906). 
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Fig.  62.  PerhrincJx'ea  hrincki  Drake. 
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Superfamily  Miroidea,  sensu  novum 

The  Superfamily  Miroidea,  as  herein  constituted,  comprises  the 
families  Tingidae  and  Miridae.  In  this  new  conception,  the  Mir- 
oidea may  be  defined  as  follows : Primarily  phytophagous ; head 
usually  declivent,  ocelli  usually  absent  (except  Isometopinae) , beak 
fully  four-segmented ; arolia  usually  present ; thoracic  scent  gland 


Fig.  63.  Pliohyrsa  mollo7iediae  (Drake  and  Hambleton). 

ostioles  usually  present;  hind  wing  venation  lacking  a hamus,  Pc 
and  1st  A basally  fused  and  distally  divergent;  first  abdominal 
spiracles  absent;  ovipositor  well  developed,  enclosed  at  rest  by 
second  gonocoxopodites,  first  gonapophysis  free  of  its  gonocoxopo- 
dite,  first  gonocoxopodite  fused  to  eighth  paratergite ; paranieres 
convergent  at  rest. 

The  characters  separating  Tingidae  from  Miridae  are  as  fol- 
lows : Forewings  of  uniform  texture  throughout,  without  membrane, 
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fracture,  and  cuiiens,  the  embolium  absent ; clavns  well  developed 
and  nsnally  demarcated  in  Cantacaderinae,  narrow  and  concealed 
beneath  hind  pronotal  process  in  Tinginae,  indistingnishable  from 
corinm  in  Vianaidinae ; scntellnm  small,  either  visible  or  hidden 
beneath  hind  margin  or  pronotnm  in  Cantacaderinae ; always  cov- 
ered with  posterior  pronotal  projection  in  Tinginae,  a little  larger 
and  fully  exposed  in  Vianaidinae ; metathoracic  scent  glands  paired 
(fig.  7),  ostiole  and  ostiolar  sulcus  almost  always  present  on  each 
metapleuron  (figs.  4,  5,  6,  48,  75),  tarsi  two-segmented,  claws  paired, 
without  arolia  or  pseudoarolia,  each  claw  usually  with  a small  tusk 
near  the  base  of  inner  margin ; antennal  segmentation  as  described 
in  key  to  subfamilies  and  illustrations  (figs.  3,  5,  6,  46,  66).  Other 
significant  features  are  the  singular  and  assorted  lace-like  out- 
growths of  the  collum,  carinae,  paranota,  and  posterior  process  of 
the  pronotnm  and  of  the  elytra  in  the  Subfamilies  Tinginae  (figs. 
43,  44,  49,  71),  and  Cantacaderinae  (figs.  28,  29,  30).  The  degen- 
erate compound  eyes  (without  or  with  only  a small  number  of 
facets)  and  the  prominent  T-shaped,  ostiolar  channel  with  large, 
roughened,  evaporating  area  (figs.  72,  74,  75)  are  also  distinguish- 
ing features  in  the  vianaidines. 


Systematics  of  the  Family  Tingidae 
Type  genus,  Tirujis  Fabricius. 

The  family  Tingidae,  as  systematized  here,  comprises  1,784  spe- 
cies, separated  into  220  genera,  including  both  living  and  zoolithic 
forms.  A breakdown  into  subfamilial  groups  gives  these  taxonomic 
figures : Tinginae  with  1,692  species  in  197  genera ; Cantacaderinae 
with  89  species  in  21  genera ; Vianaidinae  with  3 species  in  2 genera. 
In  distribution,  tingines  are  world-wide,  the  cantacaderines  inhabit 
all  faunal  regions  except  the  Nearctic  (America  north  of  Mexico), 
and  the  myrmecophilous  vianaidines  are  found  in  the  Neotropical 
Region — Trinidad  (British  West  Indies),  Bolivia,  and  Argentina. 

The  fossil  records  are  too  scant  to  tell  much  about  the  phytogeny 
and  chorology  of  tingids  during  geologic  times  of  many  million- 
years  gone  by.  According  to  Drake  and  Ruhoff  (in  press),  3 species 
and  2 genera  {Cantacader  and  Phatnoma)  of  cantacaderines  are 
recorded  from  molds  in  Baltic  and  Prussian  ambers,  and  11  species 
and  4 genera  of  tingines  {Dictyla,  Celantia,  Eoiingis,  and  Tingis) 
from  petrified  forms  in  stone.  The  vianaidines  are  unrecorded  as 
fossils.  The  fossil  records  do  not  include  extinct  species  cited  in 
the  literature  only  as  Tingis  sp.”  The  genus  Eoiingis  is  not  rep- 
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resented  by  living  species.  The  fossil  species,  placed  in  Cantacader, 
Phatnoma,  and  Dictyla,  are  largely  typical  members  of  these  genera, 
and  they  differ  only  specifically  from  existing  species  in  these  re- 
spective genera. 

As  stated  previously,  the  subfamily  classification  of  the  Tingidae 
had  its  inception  in  Stal’s  divisions  of  the  subfamily  Tinginae.  With 
the  raising  of  Tinginae  to  the  familial  rank,  these  divisions  later 
became  established  as  subfamilies  Cantacaderinae,  Tinginae,  and 
Agrammatinae  ( = Serenthiinae ) . 

Based  upon  anatomical  characteristics  as  established  in  the  pre- 
ceding pages,  the  Subfamily  Agrammatinae  has  been  synonymized 
with  the  Subfamily  Tinginae  and  the  Family  Vianaididae  reduced 
to  the  snbfamilial  level.  These  nomenclatnral  changes  are  discussed 
further  in  the  forthcoming  pages  under  their  respective  snbfamil}^ 
captions. 

The  subfamily  key,  as  formulated  below,  embodies  all  taxonomic 
changes  being  made  here  in  the  subfamily  classification  of  the 
Tingidae. 


Key  to  Subfamilies  of  Tingidae 

1.  Dorsal  surface  finely  to  coarsely  punctate,  not  lacelike  in  appear- 
ance ; compound  eyes  vestigial,  without  or  with  only  a few 
facets;  antennae  with  first  segment  usually  shortest,  sec- 
ond and  third  segments  subequal  in  length  or  the  latter 
slightly  longer,  fourth  segment  longest;  pronotum  non- 
carinate ; scutellum  triangular,  plainly  visible ; metathoracic 
scent  glands  with  ostiole  and  ostiolar  canal  on  each  meta- 
pleuron  very  pronounced,  the  sulcus  raised,  ypsiliform,  with 
evaporating  area  very  large,  roughened,  overspreading 
metapleuron,  hind  part  of  mesopleuron  and  downward  onto 
the  sternum ; abdominal  sterna  two  through  five  fused,  other 
segments  free ; brachypterous ; macropterous  forms  un- 
known (figs.  72,  73,  74,  75). 

Subfamily  Vianaidinae  Kormilev 
Dorsal  surface  finely  to  coarsely  lacy,  veinlets  forming  boun- 
daries of  areolae  slightly  raised;  compound  eyes  normal, 
fully  developed,  with  many  facets ; antennae  with  second 
segment  usually  shortest,  sometimes  first  and  second  seg- 
ments both  short  and  subequal  to  each  other  in  length; 
third  segment  almost  invariably  longest  (third  and  fourth 
segments  rarely  both  long,  slender,  and  subequal  in  length 
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Fig'.  64.  Orotmgis  miiiri  Drake. 
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as  ill  Genus  Macopharsa  fig.  48),  fourth  segment  short  to 
moderately  long,  fusiform  to  clavate  in  form ; metathoracic 
scent  gland  with  ostiole  and  ostiolar  siilcns  (rarely  vesti- 
gial) on  each  metapleiiron,  with  channel  nearly  upright 
(fig.  4)  ; abdominal  sterna  two  and  three  or  two  throngh 
four  fused,  other  segments  free ; pterygopolyniorphism 

known  in  many  species  (figs.  28,  37,  57,  65,  70)  2 

Head  long,  longly  produced  in  front  of  componnd  eyes,  moder- 
ately porrect,  without  armature  or  armed  with  one  to  nine 
tubercles  or  spines ; biicciilae  long,  wide,  usually  projected 
forward  beyond  apex  of  clypens ; antennae  with  second  seg- 
ment not  surpassing  apex  of  head ; pronotnm  nni-,  tri-,  or 
qiiincpiecarinate  (figs.  29,  30,  31),  the  hind  margin  at  most 
only  slightly  but  very  widely  produced  backwards,  never 
triangularly  prolonged  posteriorly  so  as  to  spread  over  the 
claviis,  with  the  margin  very  wide,  sinnately  or  obtusely 
triincated;  scntellnm  small,  either  visible  (fig.  32)  or  con- 
cealed (fig.  28)  under  margin  of  pronotnm;  clavns  (fig.  30) 
well  developed,  rarely  fused  with  discoidal  area,  then  only 
feebly  demarcated  (fig.  28)  ; abdominal  sterna  two  and  three 
fused,  other  segments  free  (figs.  28-31). 

Subfamily  Cantacaderinae  Stal 
Head  generally  short,  strongly  declivent,  very  little  produced  in 
front  of  eyes  (extended  anteriorly  and  much  less  declivent 
in  such  genera  as  Biskira,  Dictyonota  (fig.  35).  Y psotingis 
(fig.  36),  and  Dictyonofingis  (fig.  37)  ; bnccnlae  long,  ter- 
minating anteriorly  along  lateral  sides  of  labium,  or  more 
often,  longer  with  anterior  ends  curved  inward  and  fre- 
quently meeting  mesad  in  front  of  base  of  labium  so  as  to 
close  anteriorly  the  buccal  sulcus  (fig.  4)  ; second  antennal 
segment  greatly  surpassing  apex  of  head  (except  in  such 
genera  as  Y psotingis  (fig.  36),  Dictyonota  (fig.  35)  and 
other  tingine  genera  with  very  long  heads)  ; pronotnm  nni- 
or  tricarinate  (figs.  34,  49),  hind  pronotal  margin  always 
triangularly  prolonged  backwards  (figs.  32,  34,  44,  64)  so 
as  to  overspread  and  conceal  scntellnm  and  clavns  of  both 
elytra  in  repose ; abdominal  sterna  two  through  four  fused, 
other  segments  free  (figs.  1,  42,  45,  60,  70). 

Subfamily  Tinginae  Laporte 
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Subfamily  Cantacaderinae  Stal 

This  family  comprises  a comparatively  small,  sharply  defined 
group.  Its  members  occur  rather  sparsely  in  all  major  land  areas  of 
the  world,  except  the  Americas  north  of  Mexico.  In  a number  of 
respects,  the  cantacaderines  are  the  most  generalized  and  most  primi- 
tive of  the  tingid  subfamilies. 


Fig.  65.  Perissonemia  sodalis  Drake. 

The  salient  characters  separating  the  Cantacaderinae  from  the 
other  tingids  are  included  in  the  comprehensive  key  to  the  sub- 
families. The  type  genus  and  its  type  species,  Cantacader  quadri- 
cornis  (fig.  28)  was  used  in  the  morphological  studies.  The  adult 
of  that  species  and  four  other  cantacaderines  have  been  illustrated 
(figs.  28-31). 

Besides  the  characters  customarily  employed  in  taxonomic  keys, 
we  have  found  several  other  structures  of  prime  importance. 
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Among  these  are  the  following : Fused  second  and  third  abdominal 
sternites;  paired  metathoraeic  scent  glands;  male  (figs.  11,  19)  and 
female  (fig.  15)  genital  organs;  and  the  Aving  venation  of  meso- 
thoracic  (fig.  13)  and  metathoraeic  wings  (fig.  14). 

The  forewing  was  found  to  be  of  nnusual  and  significant  im- 
port. After  considerable  study,  it  was  observed  that  the  forewiugs 


Fig.  66.  Aniblystira  solicla  Drake. 

of  members  of  the  Genera  Cantacader  (fig.  28),  Allocader,  Cerato- 
cader  (fig.  30)  Nectocader,  and  Teratocader  have  the  ‘‘costal  area” 
divided  into  two  quite  distinct  areas  by  a prominent,  longitudinal 
vein  running  parallel  to  and  only  one  row  of  areolae  removed  from 
the  outer  marginal  vein  (figs.  12,  28,  31).  As  indicated  above,  this 
vein  is  probably  the  Sc  and  its  position  modifies  the  present  con- 
ception of  the  areas  and  venation  of  the  mesothoracic  wing  in  certain 
cantacaderiues.  The  Sc  vein  is  not  found  in  this  position  in  the 
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other  genera  of  Cantacaclerinae,  nor  in  the  other  tingid  subfamilies. 

Since  the  Sc  separates  the  costal  area  in  the  forewing  into  two 
parts,  we  are  naming  the  narrow,  nniseriate  space  between  this  vein 
and  the  outer  marginal  vein  the  ^‘stenocostal  area,”  and  the  space 
between  the  subcostal  and  stenocostal  areas  remains  as  heretofore 
the  costal  area.  On  the  basis  of  the  stenocostal  area  and  the  promi- 
nent boundary  vein  that  clearly  sets  apart  the  costal  and  steno- 


Fig.  67.  Alveotingis  grossocei-ata  Osborn  and  Drake. 

costal  areas,  we  are  separating  the  Subfamily  Cantacaderinae  into 
tribes  as  follows  : 

Tribe  Cantacaderini  Stal:  This  tribe  is  distinguished  by  the 
presence  of  the  clearly  defined  stenocostal  area  of  the  ely- 
tron. It  comprises  the  Genera  Cantacader  Aniyot  and 
Serville  (fig.  28),  AUocadey'  Drake,  Nectocader  Drake, 
Teratocader  Drake  and  Ceratocader  Drake  (fig.  30). 
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Tribe  Phatnomini,  new  tribe : This  tribe  is  distiiignished  by  the 
absence  of  the  steiiocostal  area.  It  composes  the  Genera 
Phatnoma  Fieber,  Eocader  Drake,  Malala  Distant,  Cyper- 
ohia  Bergroth  (fig.  31),  Angiocader  Drake,  Astolplios  Dis- 
tant, Pseudo  phat  noma  Bloete,  Stenocader  Drake  and 
Ilambleton,  Becardus  Distant,  Go7iycentrum  Bergroth, 
Oranoma  Drake  (fig.  29).  Cnemiandrus  Distant,  Cyclo- 
tynaspis  Montandon,  Ulnius  Distant,  Plesionoma  Drake, 
and  Zetekella  Drake. 


Fig.  68.  Calotingis  knigliti  Drake 


Subfamily  Tinginae  Laporte 

The  tingines  by  far  are  the  largest,  most  nnnsnally  modified, 
and  the  most  widely  distributed  of  the  tingid  subfamilies,  being 
well  represented  in  all  continents  and  on  most  islands.  Although 
slightly  better  represented  palaeontologically,  they  are  structurally 
less  xirimitive  than  the  cantacaderines. 

Since  their  erection  in  1872,  the  agrammatines  and  tingines  have 
cnstomarily  been  classified  as  separate  subfamilies.  In  contrast  to 
the  anatomical  characteristics  of  the  Cantacaderinae,  the  present 
studies  clearly  emphasize  the  lack  of  consistent  and  valid  taxonomic 
differences  for  the  se|3aration  of  these  subfamilies  from  each  other. 

Cnstomarily  the  agrammatines  have  been  separated  from  the 
tingines  on  the  basis  of  the  following  characters : Legs  short,  with 
fore  femora  abruptly  swollen  near  the  base  and  then  becoming 
slender  towards  or  at  the  apex ; pronotnm  nnicarinate,  colhnn  with- 
out hood,  paranota  wanting ; and  the  forewing  with  a narrow  costal 
area,  but  with  the  corinm  not  subdivided  into  areas. 
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The  ag-rammatine  character  of  >short  legs  and  moderately  swollen 
femora  is  only  relative  and  not  of  enough  significance  to  be  used  as 
a criterion  for  subfamily  differentiation  since  some  tingines,  such 
as  Perhrinckea  hrincki  (fig.  62),  have  short  legs  and  moderately 
swollen  femora.  Among  the  tingines  with  pronotal  characteristics 
like  the  agrammatines,  we  might  mention  such  species  as  Orotingis 
muiri  (fig.  64),  Perissonemia  sodalis  (fig.  65),  Litadea  delicatida 
(fig.  39),  and  Amhlystira  morrisoni.  In  brachypterons  forms  of 


Fig.  69.  Sphaerocysia  iiiflafa  Stal 

the  Genus  Alveotingis  (fig.  67),  the  elytra  are  strongly  convex,  the 
costal  area  narrow  and  nniseriate,  and  the  corinni  is  undivided  into 
areas  as  in  the  agrammatines.  In  fact  the  corial  areas  of  tingines 
are  not  always  clearly  differentiated  even  in  the  macropterons  con- 
dition. 

An  examination  of  nnmerons  species  in  the  Genns  Agramma 
Stephen  (type  genns  of  Agrammatinae)  shows  that  the  presence  or 
absence  of  divisional  areas  in  the  coriiim  is  not  constant  and,  to  a 
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limited  extent  at  least,  is  linked  with  pterygopolymorpliism  in  some 
species  of  this  genus  as  well  as  in  the  Genus  Alveotmgis  (fig.  67). 
Brachypterons  members  of  Agramma  have  strongly  convex  elytra 
with  corinm  usually  undivided  but  in  the  macropterons  forms  of 
such  species  as  Agramma  lineatnm.  (Horvath),  A.  perinqueyi  (Dis- 
tant), A.  hapalianum  (Drake  & Maa),  A.  kivnanum  (Drake,  and 
A.  vulturnum  (Kirkaldy),  and  other  species,  we  have  found  that 
the  subcostal,  discoidal,  and  sutural  areas  of  the  corinm  vary  from 
slightly  to  clearly  differentiated. 


Pig.  70.  Acysta  praeclara  Drake  and  Hambleton. 

Since,  after  thorough  study,  we  have  been  unable  to  find  any 
new  characteristics  for  distinguishing  the  Agrammatinae  and  since 
the  characters  customarily  used  for  their  separation  are  unusable, 
we  therefore  are  suppressing  the  Subfamily  Agrammatinae  as  a 
synonym  of  the  Subfamily  Tinginae  (new  synonym). 

In  the  development  of  nnnsnal  assortments  of  hyperthrophied 
projections  of  the  laminar,  lacy  expansions  of  the  prontal  struc- 
tures and  of  reticulations  of  elytra,  the  tingines  by  far  surpass  the 
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cantacaderines.  The  myriads  of  these  lacy  formations  provide  the 
principal  structural  characters  used  in  generic  and  specific  taxon- 
omy. Many  species  are  adorned  with  spines  on  the  head  (figs.  33, 
41,  42,  49),  outer  margins  of  paranota  and  elytra  (34,  71),  and  other 
parts  of  the  dorsal  surface.  In  a few  genera  such  as  Vreniius  (fig. 
32),  the  species  are  truly  myriacanthus  in  appearance.  Members 
of  the  genera  Lasiacanihus  and  Inoma  Hacker  are  also  spinosely 
arrayed.  Nymphs  (figs.  40,  54)  of  many  genera  are  armed  or  un- 
armed, with  variously  modified  spines,  but  the  delicate,  intricate, 
lacework  of  the  dorsal  surface  is  a feature  found  only  in  the  imagi- 
nal  stage. 


Fig.  71.  Coryihucha  erydictyonae  Osborn  and  Drake. 

The  most  varied  and  most  fantastic  of  the  lacy  formations  arise 
from  the  collum,  paranota,  carinae,  and  posterior  process  of  the 
pronotum.  The  hood  of  the  collum  unfolds  in  many  different  pat- 
terns, such  as  tectiform  (figs.  34,  47,  53,  63),  pyriform  (fig.  71), 
subglobose  to  globose  (figs.  43,  44,  68,  69),  and  huge  elypsoidal  in- 
flations covering  the  entire  pronotum  (fig.  58).  In  many  species 
the  pronotal  hood  projects  forward  over  the  greater  part  or  all  of 
the  head  (figs.  53,  59,  68,  71).  Formations  of  the  paranota  at  times 
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Fig.  72.  Anommatocoris  coleoptratus  (Kormilev) 
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are  as  bizarrely  created  and  as  gigantic  in  size  as  those  of  the 
collnm.  A few  snch  oddities  arising  from  the  paranota  are  illus- 
trated (figs.  34,  36,  37,  45,  55,  56).  The  carinae  are  not  lacking  in 
singularities  as  demonstrated  in  the  figures  (Pigs.  43,  59,  62).  In 
the  genera  Aconchus  Horvath,  Duliniiis  Distant,  Galeatus  Curtis, 
Boko  Schonteden,  Aepycysta  Drake  and  Bondar  (fig.  59),  and 
Hyalochiton  Horvath,  the  posterior  process  of  the  pronotiim  is  areo- 
late,  tumid,  and  distinctly  inflated.  Towering  formations  of  the 
hood  (figs.  55,  57,  58)  and  paranota  (figs.  55,  70)  are  found  in  a con- 


Fig.  73.  Anommatocoris  coleoptratiis  (Kormilev),  nymph  (last 
instar ) . 


siderable  number  of  genera.  In  some  genera  the  elytra  are  slender 
(fig.  62),  moderately  wide  (figs.  36,  41,  42)  or  extremely  wide  (figs. 
38,  49,  61).  The  elytra  are  provided  with  a tumid  inflation  (largely 
the  discoidal  area)  in  a considerable  number  of  species  (figs.  34,  71). 
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Subfamily  Vianaidinae  Kormilev  (New  Status) 

The  Family  Vianaididae  was  designated  by  Kormilev  (1955)  to 
hold  a new  genns  and  species,  Yianaida  coleoptrata  (figs.  72,  73) 
from  Argentina  and  another  genns  and  species  described  by  China 
(1945)  as  Anommatocoris  m.imitissima  (fig.  74),  Family  Lygaeidae, 
Subfamily  Oxycareninae,  from  Trinidad,  British  West  Indies. 
Kormilev  placed  the  vianaidines  in  the  Group  Cimicomorpha  and 
formed  a table  to  show  the  structural  similarities  and  dissimilarities 
between  the  vianaidines  and  tingids. 

In  the  present  study,  we  have  found  that  the  Genera  Anomma- 
tocoris  China  (1945)  and  Yianaida  Kormilev  (1955)  are  inseparable 
from  each  other,  and  thus  they  are  here  synonymized,  the  former 
genus  having  priority  by  10  years  (new  synonymy).  Since  the 
species  mmutissiina  and  coleoptrata  are  clearly  distinct  from  each 
other,  the  latter  is  here  transferred  to  the  Genus  Anommatocoris 
(new  combination).  According  to  the  Regales,  Vianaidinae  is  the 
proper  subfamilial  name. 

Since  the  species  of  vianaidines,  in  so  far  as  known,  are  all 
myrmecophilous,  they  are  naturally  to  be  expected  to  have  certain 
highly  adaptive  characteristics  related  to  their  very  specialized, 
subterranean  habitats.^  These  characteristics  include  their  some- 
what compressed,  coleopteroid  form,  vestigial  eyes,  rather  flattened 
pronotum ; lack  of  spines,  carinae,  and  other  pronotal  structures ; 
elytral-like  hemelytra  which  is  punctate  but  without  reticulations ; 
and  probably  the  unusual  form  of  the  metathoracic  and  dorsal  ab- 
dominal glands.  The  Tingidae,  as  formerly  constituted,  generally 
do  not  have  features  of  this  sort,  but  since  a parallel  development  of 
many  of  these  characteristics  often  occur  in  unrelated  Hemiptera 
living  as  inquilines  in  similar  habitats,  they  cannot  be  considered 
to  be  valid  familial  criteria. 

A further  study  of  tingids  and  vianaidines  as  familial  groups 
shows  that  certain  differences  thought  to  exist  between  them  maj^ 

^ Myrmecophilism  is  known  to  occur  in  the  other  subfamilies  of 
the  Tingidae’.  According  to  Hacker  (1928),  adults  and  nymphs  of 
the  cantacaderinae  Allocader  leal  (Hacker)  were  collected  in  the 
nest  of  the  host  ant  {AmMyopone  australis  Erich.)  at  Dunorban, 
Tasmania,  and  adults  of  the  tingine  Lasiacantha  leai  (Hacker) 
(descr.  as  Myrmecotmgis  leai,  n.  gen.,  n.  sp.)  from  the  nest  of  the 
dolichoderine  ant  {Iridomyrmex  conifer  Forel),  Swan  River,  West- 
ern Australia.  These  two  inquilines  have  fnlly-developed  com- 
pound eyes. 
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Fig.  74.  Anom/mafocoris  minutissimus  China,  a,  dorsal  and 
lateral  aspects. 
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be  discounted  because  there  are  so  many  exceptions.  For  example, 
unlike  most  tingids  the  labium  of  vianaidines  extends  beyond  the 
hind  coxae,  but  in  cantacaderine  tingids,  such  as  species  of  the 
Genera  Teratocader  Drake,  Ceratocader  Drake  (fig.  30),  Zetekella 
Drake,  Allocader  Drake,  Phatnoma  Fieber,  and  Cantacader  Amyot 
et  Serville  (fig.  28),  the  labium  is  long  and  extends  onto  or  beyond 
the  base  of  the  metasternum.  Among  the  extreme  examples,  the 
species  Allocader  magnificus  Drake  and  Nectocader  gounellei  Drake 
have  beaks  that  practically  touch  the  first  genital  segment.  In  fact 
many  of  the  cantacaderines  have  much  longer  beaks  than  those 
found  in  the  vianaidines. 

The  Subfamily  Tinginae  presents  a different  labial  picture.  In 
this  subfamilial  group,  the  labium  varies  greatly  in  length,  often 
among  species  in  the  same  genus.  In  most  tingines,  however,  the 
rostrum  does  not  reach  the  metasternum,  although  there  are  many 
forms  in  various  genera  with  beaks  that  extend  more  or  less  beyond 
the  thorax  onto  the  abdominal  sterna.  For  example,  in  the  tingine 
Genus  Ypsotingis  Drake  (fig.  36),  all  of  its  seven  known  species 
have  very  long  beaks  that  reach  onto  the  sixth  or  seventh  sternum 
of  the  abdomen.  Thus,  the  length  of  the  labium  does  not  constitute 
a familial  or  even  subfamilial  character  for  the  separation  of  via- 
naidids  and  tingids. 

The  vianaidines  of  all  genera  lack  arolia.  Although  occasionally 
tlie  tingids  are  said  to  have  areola,  these  structures  are  also  absent 
in  both  cantacaderines  and  tingines. 

Certain  j:>urported  differences  between  the  vianaidines  and  tin- 
gids have  arisen  from  misinterpretations  of  structures  of  each.  The 
scutellum  of  vianaidines  is  distinct  while  in  the  Tingidae  it  is  said 
to  be  generally  lacking  or  vestigial  but  in  fact  in  many  genera  it  is 
merely  concealed  beneath  the  pronotum  and  in  some  Cantacaderinae 
it  is  exposed.  Korniilev  has  indicated  that  the  eighth  sternum  of 
female  vianaidines,  unlike  that  of  the  Tingidae,  is  a small  subtri- 
angular  sclerite.  However,  this  sclerite  is  actually  a median  exten- 
sion of  the  seventh  sternum  (fig.  5,  SgP)  and  equivalent  to  the  sub- 
genital plate  of  the  Tingidae;  the  so-called  eighth  sternum  (1st 
gonocoxopodites)  is  precisely  the  same  in  both  groups. 

Certain  differences  between  vianaidines  and  tingids  appear  to 
be  consistent.  Korniilev  points  out  that  in  the  Tingidae  the  second 
antennal  segment  is  always  very  short  and  the  third  segment  is 
always  the  longest  whereas  in  the  vianaidids  the  segments  increase 
in  length  from  the  first  to  the  last.  ( Second  and  third  antennal  seg- 
ments subequal  in  A.  miniitissinius  China).  He  also  pointed  out 
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that  the  tingids  have  a scent  giand  ostiole  with  a vertical  sulcus  but 
that  in  the  vianaidids  the  sulcus  also  has  a horizontal  branch  (figs. 
7,  72,  74).  In  the  present  study  additional  differences  have  been 
found.  In  the  vianaidines  the  four  abdominal  sterna  are  fused 
wliile  in  the  tingids  only  two  or  three  are  fused,  and  the  vianaidines 
have  a median  endophallie  diverticulum  while  it  is  paired  in  the 
tingids. 

As  opposed  to  these  differences  the  tingids  and  vianaidines  have 
many  important  features  in  common.  The  principal  similarities 
(other  than  those  applying  to  the  Cimicomorpha  generally)  that 
Kormilev  pointed  out  are  that  both  have  sternal  carinae,  two-seg- 
mented tarsi,  unarmed  femur  and  tibia,  a distinctly  four-segmented 
beak,  bucculae,  and  both  lack  ocelli.  Additional  similarities  have 
been  uncovered  in  the  present  study.  And  one  of  singular  interest 
is  that  the  reservoirs  of  the  metathoracic  scent  glands  of  vianaidines 
are  relatively  large,  paired  sacs  as  they  are  in  tingids  and  are  thus 
unlike  the  scent  glands  of  any  other  of  the  Cimicomorpha.  The 
vianaidines  also  share  the  following  more  or  less  distinctive  fea- 
tures with  the  tingids.  The  ovipositor  is  a drilling  type  and  lacks 
skeletal  attachments  to  the  first  gonocoxopodites ; the  first  gonocoxo- 
podites  are  fused  to  the  eighth  paratergites ; the  ninth  paratergites 
meet  midventrally  to  cover  the  ovipositor  and  second  gonocoxopo- 
dites; the  parameres  and  phallus  are  symmetrical. 

It  is  obviously  desirable  to  give  the  vianaidines  a taxonomic 
status  consistent  with  that  applied  to  comparable  groups  of  other 
Heteroptera.  As  noted  previously  the  vianaidines  differ  from  the 
tingids  in  having  certain  highly  adaptive  characteristics  related  to 
their  specialized  habitat  but  such  special  characteristics  are  gen- 
erally not  regarded  as  valid  for  familial  criteria.  The  vianaidines 
have  certain  other  features  such  as  the  pattern  of  length  of  the  an- 
tennal segments  and  distinctive  scent  gland  ostiole,  which  serve  to 
distinguish  them  from  the  tingids  bnt  these  features  are  insufficient 
to  warrant  the  status  of  a separate  family  for  the  vianaidines.  In 
contrast  the  vianaidines  share  with  the  tingids  a considerable  num- 
ber of  distinctive  characteristics  as  described  above.  Considered 
individually,  these  characteristics  are  probably  not  of  very  signifi- 
cant value,  but  as  a group  they  constitute  a character  complex  which 
strongly  suggests  relatively  little  divergence  between  the  tingids 
and  vianaidines.  This  veiw  is  further  substantiated  by  the  fact  of 
their  having  in  common,  certain  features  not  known  in  other  cimico- 
morphs,  such  as  the  unique  scent  gland  reservoirs  and  the  special 
arrangement  of  the  parts  of  the  female  genitalia  and  ninth  parater- 
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gites.  Consequently,  the  authors  are  compelled  to  conclude  that 
the  vianaidids  should  be  classified  as  the  Subfamily  Vianaidinae  in 
the  Family  Tiugidae  (new  status). 


Key  to  Genera  and  Species  of  Vianaidinae 

1.  Broadly  obovate,  widest  slightly  behind  middle  of  elytra,  the 

greatest  width  about  two-thirds  of  median  length ; para- 
notnm  and  costal  area  both  wide  and  equally  expanded,  each 
with  large,  rounded  punctures,  the  elytra  also  with  large 
punctures ; hypoeostal  lamina  wide,  obtusely  angnlately 
widened  near  base,  with  one  complete  row  of  large  punc- 
tures and  two  rows  deep  in  widest  part  of  angle ; compound 
eyes  aberrant,  triangular  in  outline,  with  8 or  9 scattered 
facets,  brachypterons  form  (fig.  75) 

Thauniamannia  manni,  new  genus  & new  species 
Elongate-ovate,  nearlj^  three  times  as  long  as  greatest  width ; 
paranotnm  and  costal  area  very  narrow,  cariniform,  each 
without  punctures ; hind  pronotal  lobe  and  elytra  finely 
punctate ; hypoeostal  lamina  narrow,  with  one  row  of  tiny 
punctures ; compound  eyes  degenerate,  with  or  without 
facets,  brachypterons  form  2. 

2.  Compound  eyes  with  only  a small  cluster  of  facets ; body  scarcely 

constricted  on  lateral  sides  opposite  scntellum ; antennae 
with  second  segment  slightly  shorter  than  third  segment 

(figs.  72,  73)  Anomniatocoris  coleoptratus  (Kormilev) 

Compound  eyes  absent ; body  slightly  constricted  on  lateral  sides 
opposite  apex  of  scntellum ; antennae  with  second  and  third 
segments  snbeqnal  in  length,  (fig.  74) 

Anonimatocoris  minntissimus  China 


Genus  Anommatocoris  China 

Anonimatocoris  China,  1945,  p.  126. 

Viamaida  Kormilev,  1955,  p.  468  (new  synonymy). 

Type  species,  Anomniatocoris  minutissimus  China. 

Elongate-ovate,  shiny,  smooth,  with  pubescent  hairs.  Head  nar- 
rowed anteriorly,  convex  above,  strongly  deflected,  without  spines 
or  processes;  ocelli  wanting;  bucculae  long,  wide,  as  long  as  head 
beneath,  slightly  diverging  posteriorly,  punctate.  Antennae  in- 
serted above  middle  of  bucculae,  moderately  long,  moderately  stout, 
with  some  bristly  hairs ; segment  one  shortest,  segment  two  slightly 
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shorter  than  or  subeqnal  to  third;  segment  fonr  longest,  fusiform. 
Labium  long,  extending  onto  the  third  or  fourth  abdominal  sternum. 
Pronotnm  depressed,  impnnctate  on  front  lobe,  punctate  on  hind 
lobe,  slightly  rounded  behind ; collar  distinct,  punctate ; paranotnm 
very  narrow,  carina-like.  Scntellnm  triangular,  impnnctate.  Meta- 
thoracic  scent  glands  provided  v/ith  ostiole  and  ostiolar  snlcns  on 
each  metaplenron,  with  raised,  prominent,  ypsiliform  snlcns,  the 
evaporating  area  very  large,  with  roughened  surface,  covering  the 
entire  metaplenron,  hind  part  of  mesoplenron,  and  thence  ventrally 
onto  their  respective  thoracic  sterna  to  the  labial  snlcns. 

Elytra  entirely  coriaceous,  strongly  convex,  uniform  in  texture, 
with  sides  strongly  detlexed  downwards  so  as  to  conceal  lateral  sides 
and  apex  of  abdomen;  costal  area  very  narrow,  carina-like,  non- 
pnnctate,  clavns  absent,  fused  with  corinm,  not  differentiated ; 
corinin  not  separated  into  areas,  with  a straight,  longitudinal, 
carina-like  vein  running  backwards  slightly  beyond  middle  of  elytra, 
perhaps  indicating  boundary  between  subcostal  and  costal  area, 
otherwise  without  boundary  veins  to  indicate  divisional  areas.  Male 
parameres  symmetrical.  Female  ovipositor  well  developed.  Ab- 
domen buried  deeply  into  the  cavity  formed  by  deflexed  elytra. 
Legs  moderately  long,  moderately  stout,  with  some  bristly  hairs. 
Macropterons  form  unknown. 

This  genus  comprised  two  species,  both  myrmecophilons  and 
coleopteroid  in  appearance,  with  the  elytra  forming  a straight  com- 
missure behind  apex  of  scntellnm.  Morpliological  studies  of  the 
genus  are  included  in  the  section  on  general  morphology. 

Anommatocoris  coleoptratus  (Kormilev)  (Figs.  72,  73) 

(New  Combination). 

Vianaida  Kormilev,  1955,  p.  468  (new  synonymy). 

This  small,  elongate-ovate,  brownish  species  was  described  from 
a series  of  25  brachypterons  adults  and  5 nymphs,  all  collected  in 
the  nest  of  a leaf-cutting  ant,  Acromyrmex  lundi  (Guerin),  Rio 
Lujan,  Tigre,  Province  of  Buenos  Aires,  Argentina,  by  Mr.  M.  J. 
Viana.  In  addition  to  paratypes,  we  also  have  nnmerons  nymphs 
and  adults,  collected  by  Mr.  Viana  at  the  type  locality  in  the  nests 
of  the  same  species  of  ant.  A paratype  and  a nymph,  both  taken  in 
the  same  ant  nest  with  the  type,  are  figured.  The  convexity  of  the 
elytra  is  practically  the  same  in  minutissimus  and  coleoptratus. 
The  adult  is  1.80  mm.  long. 
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Anomniatocoris  mmutissimus  China  (Fig.  74) 
Anommatocoris  minutissimus  China,  1945,  4 figs. 

This  elongate-ovate,  reddish  brown  species  was  described  from  a 
series  of  specimens,  taken  in  soil  detrital  silt,  from  the  cacao  experi- 
mental plantation  of  the  Department  of  Botany,  Imperial  College  of 
Tropical  Agriculture,  Trinidad,  British  West  Indies.  It  is  a 
myrmecophile,  but  the  ant  with  which  it  is  associated  has  not  been 
determined.  A paratype,  kindly  sent  to  ns  by  Dr.  W.  E.  China,  is 
illustrated.  The  total  length  is  1.70  mm. 

A.  minictissinms  is  completely  without  compound  eyes.  Other 
species  of  vianaidines  have  degenerate  compound  eyes  with  only  a 
few  facets  remaining,  and  these  are  possibly  fnnctionless.  The 
other  member  of  the  genus,  A.  coleopiratus  only  has  a small  cluster 
of  ommatidia.  The  characters  used  in  the  key  and  the  illustrations 
distinguish  these  two  congeners  from  each  other.  Both  of  these 
species  can  be  easily  separated  from  the  new  genus  and  species  by 
their  elongate-ovate  form.  The  very  narrow,  carina-like  paranota 
and  costal  areas  are  non-pnnctate.  The  hypocostal  lamina  is  nar- 
row and  nniseriately  punctate. 


Genus  Tliaumctmarinia,  nev/  gen. 

Brachypterous  form:  Broadly  obovate,  widest  near  middle  of  ab- 
domen, strongly  convex  across  elytra,  snbdepressed  on  front  lobe  of 
pronotnm ; hind  pronotal  lobe,  paranota,  elytra,  and  hypocostal 
laminae  coarsely  punctate.  Coleopteriod  in  appearance,  macropter- 
ons  form  unknown.  Myrmecophile. 

Head  moderately  long,  sharply  declivent  in  front,  inserted  into 
prothorax  up  to  the  compound  eyes,  without  processes,  spines,  rn- 
gnlae,  and  ocelli;  tylns  prominent,  sharply  demarcated;  jnga 
shorter  and  not  as  thick  as  tylns ; bnccnlae  long,  wide,  punctate,  not 
extending  forward  beyond  apex  of  tylns;  labium  extremely  long, 
extending  onto  abdominal  sterna;  compound  eyes  atrophied,  each 
with  only  eight  or  nine  facets,  which  are  not  grouped  together  but 
separated  from  one  another  as  individuals,  and  possibly  fnnction- 
less, the  plate-like  structure  bearing  the  facets  is  triangular  in  out- 
line with  the  acutely  angnlate  apex  slightly  raised  and  projected 
forward  a little  beyond  the  antenniferons  tubercles  (fig.  75b)  ; an- 
tennae moderately  stout,  with  bristly  hairs,  with  first  segment  not 
quite  reaching  to  apex  of  head,  second  segment  a little  longer  than 
first,  other  segments  missing. 

Pronotnm  without  carinae,  smooth,  impunctate  on  fore  lobe, 
coarsely  punctate  on  hind  lobe,  with  hind  margin  not  extended 
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Fig.  75.  Thaumamannia  manni,  new  gen.  and  new  sp. 
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backwards  and  feebly  roundly  snbtrnncated ; collnm  short,  narrow, 
truncate  in  front,  with  two  transverse  rows  of  punctures ; paranota 
widely  explanate,  mostly  impnnctate,  with  only  a few  punctures  on 
inner  posterior  angdes,  finely  serrate  on  exterior  margin,  snbeqnal 
in  width  to  that  of  the  costal  area.  Scntellnm  moderately  large,  en- 
tirely exposed,  triangular,  impnnctate,  acutely  angnlate  at  apex. 
Metathoracic  scent  glands  provided  with  prominent  ostiole  and 
large  ostiolar  snlcns,  the  snlcns  distinctly  arised,  T-shaped,  elevated, 
and  the  evaporating  area  very  large,  with  roughened  surface  ex- 
tending over  all  of  metaplenron  and  posterior  part  of  mesoplenron 
(fig.  75c)  and  thence  ventrally  on  their  respective  sterna  to  labial 
channel. 

Mesothoracic  wings  (fig.  75a)  entirely  coriaceous,  strongly  con- 
vex, deeply  coarsely  punctate,  clothed  with  upright  hairs,  strongly 
deflexed  downward  so  as  to  cover  lateral  sides  and  apex  of  abdomen, 
with  commissure  behind  sente] linn  forming  a straight  line  running 
down  the  middle  of  the  back ; costal  area  very  wide,  horizontally  ex- 
tended, with  one  row  of  large  punctures,  finely  serrate  on  outer 
edge ; corinin  not  divided  into  areas,  with  a longitudinal,  raised, 
straight,  carina-like  vein  running  backwards  a little  beyond  middle 
of  elytra,  perhaps  partly  indicating  boundary  between  subcostal 
and  discoidal  areas,  discoidal,  sutural,  and  claval  areas  not  in  the 
least  indicated,  no  evidence  of  a membrane.  Metathoracic  wings 
obsolete.  Abdomen  deeply  buried  within  the  cavity  formed  by  the 
strongly  deflexed  elytra,  with  ventral  surface  moderately  clothed 
with  short,  reclining  hairs.  Female  ovipositor  well  developed.  Male 
unknown.  Legs  moderately  long,  moderately  stout,  unarmed,  pro- 
vided with  bristly  hairs ; tarsi  two-segmented,  the  first  segment 
short. 

Type  species.  Them  met  mminia  manni,  n.  sp.  (fig.  75). 

Easily  separated  from  Anommatocoris  China  (=  Vianaielei  Kor- 
milev ) by  the  broadly  obovate  form,  very  large  punctures  of  prono- 
tum  and  elytra,  and  the  widely  expanded  paranota  and  costal  areas. 


Thaumetmannia  manni,  new  species  (Fig.  75) 

Small,  obovate,  reddish  brown,  with  appendages  brownish  testa- 
ceous, labium  testaceous;  dorsal  surface  clothed  with  rather  long, 
fine  upright,  whitish  hairs,  the  abdomen  beneath  with  much  shorter, 
backward-inclined  whitish  hairs ; hairs  on  appendages  more  bristly, 
fairly  long,  whitish.  Width  across  widest  part  of  abdomen  nearly 
two-thirds  of  the  median  length.  Length  2.00  mm.,  width  (greatest) 
1.45  mm. 
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Head  above  convex,  strongly  inclined  downward  anteriorly, 
without  spines  or  tubercles ; compound  eyes  degenerate,  only  8 or  9 
facets  present,  these  separated  from  one  another  as  individual  facets 
with  rounded  instead  of  hexagonal  lenses.  Labium  extending  onto 
the  third  abdominal  sternum.  Dorsal  surface  smooth,  slightly 
shiny,  with  fairly  long,  fine,  erect,  pale,  hairy  vestitnre ; punctures 
large,  rounded. 

Holotype,  female,  Santa  Cruz,  Bolivia,  1921-22,  Dr.  W.  H. 
Mann,  found  in  the  nest  of  an  ant.  In  U.  S.  National  Museum.  The 
type  is  illustrated  (fig.  75). 

This  very  interesting  and  singular  genus  and  species  are  named 
in  honor  of  Dr.  William  M.  Mann,  whose  publications  and  collec- 
tions have  done  so  much  to  advance  entomology  from  a worldwide 
aspect. 


Acknowledgements 

The  authors  here  wish  to  express  their  gratefulness  and  sincere 
appreciation  to  the  following:  Dr.  W.  E.  China,  British  Museum 
(Natural  History),  London,  England,  and  Dr.  M.  J.  Viana,  Insti- 
tuto  National  de  Investigacion  Ciencias  Naturales,  Buenos  Aires, 
Argentina,  for  kindly  presenting  us  witli  specimens  of  Vianaidinae ; 
Dr.  James  A.  Slater,  University  of  Connecticut,  Storrs,  Conn.,  for 
numerous  technical  suggestions;  Dr.  K.  I.  Sailer  and  Mr.  P.  D.  Ash- 
lock,  both  of  the  U.S.  Department  of  Agriculture,  Washington,  D.C., 
for  specimens  and  suggestions ; and  Florence  A.  Kuhoff  and  Emily 
F.  Bennet,  both  of  the  Smithsonian  Institution,  Washington,  D.C., 
for  their  interest  and  help  with  technical  publications  needed  in  the 
study.  For  the  many  fine  illustrations,  we  are  especially  indebted 
to  the  following  artists:  Mr.  Arthur  Smith,  British  Museum  (Na- 
tural History),  London,  England;  Mrs.  Patricia  J.  Hogue,  Arling- 
ton, Virginia;  and  Mrs.  Bichard  Froeschner,  Bozeman,  Montana. 
The  anatomical  drawings  were  made  by  the  junior  author. 


Literature  Cited 

Amyot,  Charles  J.  & Serville,  J.  G.  A.  1813.  Histoire  Naturelle 
des  Insectes.  Hemipteres.  Paris,  pp.  lxvii  + 675. 

Baranowski,  R.  M.  1958.  Notes  on  the  biology  of  the  royal  palm 
bug,  Xylastodoris  luteolus  Barber  (Hemiptera,  Thaumas- 
tocoridae).  Ann.  Ent.  Soc.  Amer.  vol.  51,  no.  6,  pp.  547- 
551. 


93 


ENTOMOIxOGICA  AMERICANA 


Berthold,  Arnold  Adolph  1827.  Latreille’s  natnrliche  Familieii 
des  Thierreichs.  Weimar,  Indnstrie-Comptoirs,  x + 606 
pp.  (1st  German  translation  from  Latreille,  Families  na- 
turelles,  1825). 

Billberg,  Gustav  Johann  1820.  Ennmeratio  Insectornm  in  Mnseo 
Billberg.  (Ilolmiae).  Stockholm,  Gadel.  138  pp. 

Blote,  H.  C.  1945.  On  the  systematic  position  of  Scotomedes 
(Ileteroptera,  Nabidae).  Zool.  Mededeelingen.  vol.  25,  pp. 
321-324. 

Bdrner,  Carl  1934.  Uber  System  mid  Stammesgeschichte  der 
Schnabelkerfe.  Entom.  Beih.  Berlin,  vol.  1,  pp.  138-144. 

Brindley,  M.  D.  1930.  On  the  metasternal  scent  glands  of  certain 
Ileteroptera.  Trans.  Ent.  Soc.  London,  vol.  78,  pp. 
199-207. 

Burmeister,  Hermann  1835.  Handbnch  der  Entomologie.  Ber- 
lin, Th.  Ch.  F.  Enslin.  vol.  2,  iv  + 400  pp. 

Carayon,  Jaques  1950a.  Caracteres  anatomiqnes  et  postion  sys- 
tematicpie  des  HOnipteres  Nabidae.  Bull.  Mns.,  Paris, 
2 serie,  vol.  22(1),  pp.  95-101. 

1950b.  Nombre  et  disposition  des  ovarioles  dans  les  ovaires 
des  Ilemipteres — Heteroptm*es.  Bull.  Mns.,  Paris,  2 serie, 
22(4),  pp.  470-475. 

1954.  Organes  assnmant  les  fonctions  de  la  spermatheque 
chez  divers  Heteropteres.  Bull.  Soc.  Zool.  France,  vol.  79, 
nos.  2-3,  pp.  189-197. 

1955.  Qnelques  caracteres  anatomiqnes  des  Hemipteres  Ara- 
dides.  Rev.  Francaise  d ’Entomologie,  vol.  22,  fasc.  3,  pp. 
169-180,  3 pis. 

1958.  Etudes  sur  les  Hemipteres  Cimicoidea — I.  Mem.  Mus. 

National  Hist.  Nat.,  serie  A,  vol.  16,  fasc.  5,  pp.  141-172, 
18  figs. 

Carayon,  Jacques,  Usinger,  Robert  and  Wygodkinsky,  P.  1958. 

Notes  on  the  higher  classification  of  the  Reduviidae,  with 
the  description  of  a new  tribe  of  the  Phymatinae  (Hemip- 
tera-TIeteroptera) . Rev.  Zool.  Bot.  Afr.,  vol.  57,  fasc.  3-4, 
pp.  256-281,  66  figs. 

Champion,  George  C.  1897.  Rhynchota,  vol.  2,  pp.  1-32  in  God- 
man  and  Salvin,  Biologia  Centrali-Americana.  London. 

China,  William  E.  1933.  A new  family  of  Hemiptera-Heterop- 
tera  with  notes  on  the  phytogeny  of  the  suborder.  Ann. 
Mag.  Nat.  Hist.  ser.  10,  vol.  12,  pp.  180-196. 

94 


VOLUME  XXXIX 


1943.  The  generic  names  of  the  British  Hemiptera-IIeterop- 
tera,  with  a check  list  of  the  British  species.  In  The  ge- 
neric names  of  British  Insects,  pt.  8,  pp.  211-342.  Roy. 
Ent.  8oc.  London. 

1945.  A completely  blind  hng  of  the  family  Lygaeidae  Hem- 
iptera  Heteroptera) . Proc.  Roy.  Ent.  8oc.  London,  vol. 
14,  nos.  9-10,  pp.  126-128,  1 fig. 

1953.  A new  subfamily  of  Microphysidae  ( Hemiptera-IIeterop- 
tera).  Ann.  Mag.  Nat.  Hist,  ser  12,  vol.  6,  p.  67-74,  3 figs. 

1955.  A reconsideration  of  the  systematic  position  of  the 
family  Joppeicidae  Renter  ( Ilemiptera-IIeteroptera) , with 
notes  on  the  phylogeny  of  the  suborder.  Ann.  Mag.  Nat. 
Hist.  ser.  12,  vol.  8,  pp.  353-370,  4 figs. 

China,  William  E.  and  Miller,  N.  C.  E.  1955.  Cheek-list  of 
family  and  subfamily  names  in  Ilemiptera-IIeteroptera. 
Ann.  Mag.  Nat.  Hist.,  ser.  12,  vol.  8,  pp.  257-267. 

1959.  Cheek-list  and  keys  to  the  families  and  subfamilies  of 
the  Hemiptera-Ileteroptera.  Bull.  British  Mns.  (Nat. 
Hist.)  Entomology,  vol.  8,  no.  1,  pp.  1-45,  1 fig. 

China,  William  and  Myers,  J.  G.  1929.  A reconsideration  of  the 
classification  of  the  Cimieoid  families  (Heteroptera)  with 
the  description  of  two  new  spider  web  bugs.  Ann.  IMag. 
Nat.  Hist.  ser.  10,  vol.  3,  pp.  97-125. 

Costa,  Achille  1838.  Cimieiim  Regni  Neapolitani  Centnriae. 
Napoli.  Cent.  1,  76  pp. 

1855.  Cimienm  Regni  Neapolitani.  Centnria  Tertia  et  qnar- 
tae.  Attei  del  Reale  Institnto  d ’Ineoraggiamento  alle 
Scienze  Natnrali  di  Na])oli.  vol.  8,  p]n  225-300. 

1860.  Additamenta  ad  Centnrias  Cimienm  Regni  Neapolitani. 
Napoli.  41  pp.  3 pis. 

Davis,  Norman  T.  1955.  Morphology  of  the  female  organs  of 
reprodnetion  in  the  Miridae  ( llemiptera ) . Ann.  Ent.  Soe. 
Amer.  vol.  48,  no.  3,  pp.  132-150,  20  figs. 

1956.  The  morphology  and  fnnetional  anatomy  of  the  male 
and  female  reprodnetive  systems  of  Cimex  lecfularius  li. 
(Heteroptera,  Cimieidae).  Ann.  Ent.  Soe.  Amer.  vol.  49, 
no.  5,  pp.  466-493,  30  figs. 

1957.  Coiitribiitions  to  the  morphology  and  phylogeny  of  the 
Rediivioidae  (llemiptera:  Heteroptera).  Part  1.  The 
morphology  of  the  abdomen  and  genitalia  of  Phymatidae. 
Ann.  Ent.  Soe.  Amer.  vol.  50,  no.  5,  pp.  432-443,  21  figs. 

Distant,  William  L.  1909.  New  Oriental  Tingididae.  Ann.  Soe. 
Ent.  Belgique,  vol.  53,  pp.  113-123. 

95 


ENTOMOLOGICA  AMERICANA 


Douglas,  John  W.  and  Scott,  John  1865.  The  British  Hem- 
iptera.  London,  J.  E.  Adlard.  vol.  1,  627  pp.,  21  pis. 

Drake,  Carl  J.  and  Davis,  Norman  T.  1958.  The  morphology 
and  systematics  of  the  Piesmatidae  (Hemiptera) , with 
keys  to  world  genera  and  American  species.  Ann.  Ent. 
Soc.  Amer.  vol.  51,  no.  6,  pp.  567-581,  34  figs. 

Drake,  Carl  J.  and  Poor,  Margaret  1936.  The  genera  and  geno- 
types of  Tingitoidea  of  the  Western  Hemisphere.  Iowa 
State  Coll.  Jonr.  Sci.,  vol.  10,  no.  4,  pp.  381-390. 

Drake,  Carl  J.  and  Ruhoff,  Florence  A.  in  press.  Chorology, 
type  species  and  synonymy  of  the  genera  of  Tingidae  (He- 
niiptera)  of  the  world. 

Drake,  Carl  J.  and  Slater,  James  A.  1957.  The  phytogeny  and 
systematics  of  the  family  Thanmastocoridae  (Hemiptera: 
Heteroptera) . Ann.  Ent.  Soc.  Amer.  vol.  50,  no.  4,  pp. 
353-370,  2 figs. 

Dumeril,  Andre  Marie  Constant  1806.  Traite  elementaire 
d’histoire  natnrelle.  Paris,  an.  XII  (1804).  German 
trails!.:  “ Anfangsgriinde  der  Natnrgeschichte  znm  Unter- 
richt  in  den  Lyceen,  ans  deni  Franz,  init  Znsatzen  n.  Ver- 
besseriingen.  ’ ’ 

Fabricius,  Johann  C.  1803.  Systema  Rhyngotornm  secnndnm 
or  dines,  genera,  species  adjectis  synomymis,  locis,  obser- 
vationibns,  descriptionibns.  Brnnsvigae.  314  pp. 

Fallen,  Carl  F.  1814.  Specimen  novani  Hemiptera  disponendi 
methodnm  exhibens.  Lund,  Berling.  26  pp. 

1829.  Hemiptera  Sneciae.  Cimicides  eornmqne  familiae  af- 
fines.  (pp.  1-16  published  June  6,  1828,  the  remainder 
in  1829).  Lund,  Berling.  186  pp. 

Ferrari,  Pietro  M.  1874.  Hemiptera  agri  Lignstici.  Ann.  Mns. 
Civ.  Stor.  Nat.  Gen.  ser.  1,  vol.  6,  pp.  116-208. 

Fieber,  Franz  X.  1844.  Entomologische  Monographien.  136  pp. 
10  pis. 

1851.  Genera  Hydrocoridiini  secnndnm  ordinem  natiiralem 
in  familias  disposita.  Abh.  bohm.  Ges.  Wiss.  Prag.  vol.  7, 

pp.  181-212. 

1861.  Die  Enropaischen  Hemiptera.  Halbflngler  (Rhynchota 
Heteroptera).  Wien,  Gerold.  444  pp.  2 pis. 

Flor,  Gustav  1860.  Die  Rhynchoten  Livlands  in  systematischer 
Folge  beschrieben.  Arch.  Nefcnrk.  Liv-,  Ehst-,  nnd  Knr- 
lands.  vol.  3,  pp.  1-825. 

96 


VOLUME  XXXIX 


Galliard,  H.  1935.  Reclierches  morphologiques  et  biologiques  sur 
la  reproduction  des  Reduvides  heinatophages  ( Rhodnius  et 
Triatoma) . These  Fac.  Sc.  Paris,  ser.  A,  n.  1554,  160  pp. 

Hacker,  H.  1928.  New  species  and  records  of  Australian  Tingi- 
toidea  (Hemiptera) . Mem.  Qd.  Mus.  vol.  9,  pp.  174-188. 

Horvath,  Geza  1906.  Synopsis  Tingitidarum  Regionis  Palae- 
arcticae.  Ann.  Mus.  Hist.  Hungarici,  vol.  4,  118  pp.,  1 pi. 
(color) . 

1911.  Nomeclature  des  families  des  Ilemipteres.  Ann.  Mus. 
Nat.  Hungarici,  vol.  9,  34  pp. 

Hurd,  Margaret  Poor  1946.  Generic  classification  of  North 
American  Tingoidea  (Hemiptera-IIeteroptera) . Iowa 
State  Coll.  Jour.  Sci.,  vol.  20,  no.  4,  pp.  429-493. 

International  Commission  on  Zoological  Nomenclature 

1943.  Opinions  rendered  by  the  International  Commission 
on  Zoological  Nomenclature,  vol.  2,  pp.  81-99.  (Opinion 
143). 

1954.  Opinions  and  declarations  rendered  by  the  Interna- 
tional Commission  on  Zoological  Nomenclature,  vol.  2,  no. 
53,  Direction  4,  pp.  629-652. 

Kirkaldy,  George  W.  1906.  Notes  on  the  classification  and 
nomenclature  of  the  Hemipterous  superfaniily  iMiroidea. 
Canadian  Ent.  vol.  38,  pp.  369-376. 

1908.  Some  remarks  on  the  phylogeny  of  the  Hemiptera- 
Hetero])tera.  Canadian  Ent.  vol.  40,  pp.  357-364. 

Kolenati,  Friderico  A.  1856.  Meletemata  entomologiea  Hemipte- 
rornm  Heteropterorum  Caucasi.  Harpagocorisiae,  nion- 
ographiee  dispositae.  Bull.  Soc.  Nat.  Moscou,  vol.  29,  pp. 
419-502,  3 pis. 

Kormilev,  Nicolas  A.  1955.  A new  Myrmeeophil  family  of  Ilem- 
iptera  from  the  delta  of  Rio  Parana,  Argentina.  Rev. 
Ecuat.  Ent.  Paras.,  vol.  2,  nos.  3-4,  pp.  465-477,  1 pi. 

Kullenberg,  B.  1947.  Uber  Morphologic  und  Funktion  des  Kop- 
ulationsapparats  der  Capsiden  nnd  Nabiden.  Zool.  Bidr. 
Uppsala,  vol.  24,  pp.  217-418,  85  figs.  23  pis. 

Laporte,  Francis  de  Comte  de  Castelnau  1833.  Essai  d’une 
classification  systematique  de  Fordre  des  Hmnipteres 
(Hemipteres  Heteropteres,  Latr.).  In  Guerin  Magasin  de 
Zoologie.  vol.  2,  pp.  1-88,  4 pis. 

Latreille,  Pierre  A.  1807.  Genera  Crustaceorum  et  Insectorum 
secundum  ordinem  natiiralem  in  familias  desposita.  Paris, 
Konig.  vol.  2,  289  pp. 

97 


ENTOMOLOGICA  AMERICANA 


1810.  Considerations  generales  snr  Tordre  natnrel  des  ani- 
manx  composant  les  classes  des  Crnstaces,  des  Arachnides, 
et  des  Insectes.  Paris,  Schoell.  444  pp. 

1825.  Families  natnrelles  dn  regne  animal.  Paris,  Bailliere. 
570  pp. 

1829.  Les  Crnstaces,  les  Archnides  et  les  Insects  distribnes  en 
families  natnrelles.  pts.  1-2  in  Cnvier,  G.  C.,  Le  Regne 
Animal.  2d  ed.  Paris,  Deterville.  vol.  4-5,  556  pp. 
Leston,  Dennis,  Pendergrast,  John  G.  and  Southwood,  T.  R.  E. 

1954.  Classification  of  the  terrestrial  Heteroptera  (Geo- 
corisae).  Nature,  vol.  174,  pp.  91-92. 

Lethierry,  Lucien  and  Severin,  Guillaume  1896.  Catalogue  gen- 
eral des  Hemipteres.  Berlin,  vol.  3,  pp.  1-275. 

Linnaeus,  Carl  1746.  Fauna  Snecica.  Stockholm,  Laiir.  Salvii. 
411  pp. 

1758.  Systema  Naturae,  ed.  10,  Stockholm,  Lanr.  Salvii. 

823  pp. 

McAtee,  W.  L.  and  Malloch,  J.  R.  1924.  Some  annectant  bugs 
of  the  snperfamily  Cimicoideae  (Heteroptera).  Bull. 
Brooklyn  But.  Soc.,  vol.  19,  no.  3,  pp.  69-82,  1 pi. 

1925.  Another  annectant  genus  (Hemiptera;  Cimicoidea). 
Proc.  Biol.  Soc.  Washington,  vol.  38,  pp.  145-148,  6 figs. 
Monte,  Oscar  1947.  Generos  e genotipos  dos  Tingideos  do 
Mnndo.  Papeis  Avnlsos  Dept.  Zool.  Sao  Paulo.,  vol.  8, 
No.  1,  pp.  1-22. 

Oshanin,  B.  1908.  Verzeichnis  der  palaearctischen  Hemipteren 
niit  besonderer  Berncksichtignng  ihrer  Verteilnng  im 
rnssiehen  Reiche.  Ann.  Mns.  Zool.  St.  Petersbonrg,  vol. 
1,  pt.  2,  pp.  395-586. 

1912.  Katalog  der  palaarktischen  Hemipteren  (Heteroptera, 
Homoptera-Auchenorhyncha  and  Psylloideae) . Berlin. 
187  pp. 

Pendergrast,  J.  G.  1957.  Studies  on  the  reproductive  organs  of 
the  Heteroptera  with  a consideration  of  their  bearing  on 
classification.  Trans.  Roy.  Ent.  Soc.  London,  vol.  109,  pt. 
1,  pp.  1-63,  122  figs. 

Poisson,  Raymond  1951.  Ordre  des  Heteropteres.  in  Grasse, 
Traite  de  Zoologie.  vol.  10,  pp.  1657-1803. 

Puton,  Auguste  1879.  Synopsis  des  Hemipteres  Heteropteres  de 
Prance.  Baris,  vol.  1,  pt.  2,  pp.  83-159. 

1899.  Catalogue  des  Hemipteres  (Heteropteres,  Cicadines  et 
Psyllides)  de  la  faune  palearctiqne.  Caen.  4th  ed. 
12i  pp. 


98 


VOLUME  XXXIX 


Reuter,  Odo  M.  1910.  Neue  Beitrage  zur  Phylogenie  und  System- 
atik  der  Miriden  nebst  einleitenden  Bemerkungen  iiber 
die  Phylogenie  der  lleteropteren-Familien.  Acta  Soc.  Sci. 
Fennicae.  vol.  37,  no.  3,  pp.  1-167. 

1912.  Bemerkungen  iiber  mein  nenes  Heteropteren-system. 
Ofv.  Finska  Vet.  Soc.  Fork.  vol.  54A,  no.  6,  pp.  1-62. 

Sahlberg,  Reginald  1848.  Monographia  Geocorisarnm  Fenniae. 
Helsingfors.  155  pp. 

Schiodte,  J.  C.  1870.  Nogle  nye  Hovedsaetninger  af  Bhynchot- 
ernes  Morphologi  og  Systematik.  Natnrh.  Tidsskr.  vol.  6, 
pp.  237-266  (1869)  ; (translated  into  English  Ann.  Mag. 
Nat.  Hist.  vol.  6,  pp.  225-249.  (1870). 

Siebke,  Johann  Heinrich  1874.  Ennmeratio  Inseetornm  Nor- 
vegieornm,  Fascicnlns  1,  Catalogum  Hemipterorinn  et 
Orthopterornm  continens,  vii  + 334  pp. 

Singhi-Pruthi,  H.  1925.  The  morphology  of  the  male  genitalia 
in  Rhynehota.  Trans.  Ent.  Soc.  London  1925,  pp.  127-257. 

Spinola,  Maximilien.  1837.  Essais  snr  less  genres  dMnsectes  ap- 
partenants  a Fordre  des  Hemipteres  L.  on  Rhyngotes  F.  et 
a la  section  des  Heteropteres  Dnf.  Genes,  Yves  Graviers. 
383  pp. 

1840.  Essai  snr  les  insectes  Hemipteres,  Rhyngotes,  on 
Heteropteres.  Paris.  383  p|). 

1850.  Tavola  sinottica  dei  generi  spettanti  alia  classe  degli 
insetti  arthrodignati  Hemiptera.  Mem.  Matem.  Fis.  Soc. 
Italiana  Modena,  vol.  25,  pp.  43-100. 

Stal,  Carl  1859.  Hemiptera.  Species  novas  descripsit.  Kong- 
lika  Svenska  Fregattens  Eugenies  resa  omkring  jorden. 
vol.  3 (Zoologi,  Insekter),  pp.  219-298. 

1865.  llemipTera  Africana.  Stockholm,  vol.  3,  pp.  1-200. 

1870.  Hemiptera  insularnm  Philippinarnm.  Bidrag  till 
Philipppinska  ciarnes  Hemiptera-faiina.  ()fv.  Svenska 
Vet.-Ak.  Fork.  vol.  27,  no.  7,  pp.  607-776. 

1873.  Ennmeratio  Hemipterorum.  Svenska  Vet.-Ak.  Handl. 
vol.  11,  no.  2,  pp.  1-163. 

1874.  Genera  Tingitidarum  Enropae  disposnit.  (ifv.  Svenska 
Vet.-Ak.  Fohn  vol.  31,  no.  3,  pp.  43-59. 

Takeya,  Choku  1951.  A tentative  list  of  Tingidae  of  Japan  and 
her  adjacent  territories  (Hemiptera).  Knrnnie  Univ. 
Jour.  (Nat.  Sci.).  vol.  4,  no.  1,  pp.  5-28. 

Tanaka,  Takayoshi  1926.  Homologies  of  the  wing  veins  of  the 
Hemiptera.  Annotationes  Zoologicae  Japonenses,  vol.  11, 
pp.  35-57,  2 pis. 


99 


ENTOMOLOGICA  AMERICANA 


Tullgren,  Albert  1918.  Ziir  Morphologie  and  Systematik  der 
Hemipteren  I.  Eiitomologisk  Tidskrift,  vol.  39,  no.  2,  pp. 
113-132,  11  figs. 

Uhler,  Philip  R.  1886.  Check  list  of  the  Hemiptera  Heteroptera 
of  North  America.  Brooklyn,  H.  H.  Kahrs.  32  pp. 

Van  Duzee,  Edward  P.  1916.  Check  list  of  the  Hemiptera  of 
Mexico.  New  York,  New  Era  Printing  Co.  Ill  |)p. 

1917.  Catalogue  of  the  Hemiptera  of  America  north  of  Mexico 
excepting  the  Aphidae,  Coccidae,  and  Alenrodidae.  Univ. 
Calif.  Pnbs.  Ent.  vol.  2,  902  pp. 

Vollenhoven,  S.  C.  Snellen  van  1878.  Hemiptera  Heteroptera 
Neerlandica  de  inlandsche  ware  Hemipteren  beschreven  en 
meerendeels  ook  afgebeeld.  s’Gravenhage,  Martinns  Nij- 
hoff.  368  pp.,  22  pis. 

Westwood,  John  O.  1840.  An  introduction  to  the  modern  classi- 
fication of  insects.  London,  Longman  et  al.  587  pp. 


100 


VOLUME  XXXIX 


THE  EXTERNAL  MORPHOLOGY  OF  THE  LAST- 
INSTAR  NYMPH  OF  MAGICICADA  SEPTENDECIM  (L.) 
(HEMIPTERA:  HOMOPTERA)^ 

By  Grace  Li-en  Lew^ 

Table  of  Contents 

Page 

Page 

introduction  102 

Eeview  of  Literature  102 

Taxonomic  Status  107 

General  Appearance  108 

Head  108 

Sutures  of  the  Cranium  or  Head  Ca])sule  108 

Areas  of  the  Head  Capsule  Ill 

Tentorium  112 

Head  Appendages  113 

Cervix  or  Neck  116 

Thorax  116 

Thoracic  Terga  116 

Thoracic  Pleura  118 

Thoracic  Sterna  121 

Legs  122 

Abdomen  126 

Pregenital  Abdominal  Segments  126 

Male  Terminalia  128 

Female  Terminalia  129 

Measurements  of  Nymphal  Parts  130 

Appendix  I.  131 

Appendix  II. Ill 

Literature  Cited  118 

Acknowledgments  118 

Plate  Abbreviations  155 

Index  180 


^ Revised  from  a thesis  submitted  in  partial  fulfillment  of  the 
recpiirements  for  the  degree  of  Master  of  Science  at  the  University 
of  Massachusetts. 

- New  York  Medical  College 

101 


ENTOMOLOGICA  AMERICANA 


Introduction 

The  almost  complete  lack  of  keys  by  which  the  immature  stages 
of  cicadas  can  be  distinguished,  is  concurrent  with  a sparcity  of 
morphological  work  done  on  these  nymphs.  This  paper  is  intended 
to  provide  a detailed  morphological  study  of  the  last-instar  nymph 
of  onr  common,  economic  species,  Mag  idea  da  septendecim  (L. ),  that 
may  serve  as  a foundation  for  comparative  morphological  studies 
which  may  in  turn  reveal  some  taxonomic  characters. 

Review  of  Literature 

This  review  summarizes  the  available  information  that  is  useful 
in  studying  the  external  anatomy  of  the  last-instar  nymph  of 
M a gicica da  septendecim  (L.).  Snodgrass’  interpretations  of  some 
parts  of  the  body  of  this  last-instar  nymph  (as  discussed  and 
figured  in  his  various  publications  on  insect  morphology)  have 
been  used  as  a basis  for  the  present  study,  because  his  works  are 
widely  accepted  and  easily  available.  This  review  also  includes 
several  papers  on  the  adult  M.  septendecim  (L.)  and  on  related 
species  which  proved  helpful  in  arriving  at  the  interpretations 
here  presented. 

In  order  to  offer  the  reader  a clearer  picture  of  the  structures 
discussed,  each  term  used  by  other  authors  is  supplemented  with  its 
synonymous  equivalent  used  in  the  text  of  this  thesis.  The  terms 
adopted  in  the  text  will  be  written  in  italics,  while  those  used  by 
other  authors  will  be  placed  in  quotation  marks. 

Measurements:  Marlatt’s  (1907)  measurements  of  the  last-in- 
star nymph  of  WI.  septenelecim  (L.)  are  within  the  ranges  given 
in  the  present  paper,  except  for  the  body  length  (27  mm.-35  mm.). 
It  is  possible  that  the  preserved  specimens  studied  by  the  present 
writer  had  assumed  a curled-up  posture  and  hence  appeared  shorter 
than  the  living  ( ?)  specimens  studied  by  Marlatt.  (For  a detailed 
analysis  of  Marlatt,  1907,  see  Appendix  I.). 

The  Head.  Muir  (1926)  made  a very  detailed  study  of  the 
head  of  the  last-instar  nymph  of  Melampsalta  sp.  discussing  all  the 
cranial  sclerites,  sutures,  apodenies,  and  tentorial  parts.  He  coined 
the  terms  genal  suture,  maxillary  suture,  and  labied  suture.  . (His 
interpretation  which  was  very  different  from  Snodgrass  (1927a)  is 
discussed  in  Appendix  II). 

Muir’s  statement  that  the  floor  of  the  pump  is  membranous  and 
separable  from  a sclerotic,  supporting  plate  is  confirmed  by  Evans 
(1938)  but  not  by  other  authors  including  the  present  writer.  His 
other  statement  that  an  apodeme  from  the  genal  suture  forms  a 
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support  for  the  anterior  portion  of  the  pnmp  floor,  and  an  apodeme 
from  the  “frontal”  (episionial)  sntnre  forms  the  posterior  support, 
has  not  been  verified  by  anyone.  The  strnctnre  labelled  “maxillary 
apodeme”  is  apparently  a composite  of  the  hypopharijiigeal  'wing 
and  the  maxillary  apodeme  of  the  present  writer.  Mnir  was  the 
first  to  describe  the  continnity  of  the  posterior  lamina  of  the  genal 
apodeme  with  the  mesal  surface  of  the  maxillary  stipes  and  with  the 
anterior  lamina  of  the  maxillary  apodeme. 

In  8nodgTass’  (1927a)  study  of  the  head  of  M.  septendecim  (L.) 
are  presented  seven  beantifnl  figures  of  the  last-instar  nymph.  Be- 
sides identifying  the  true  frons,  naming  the  facial  sclerites  and 
month  parts,  he  presented  the  hypopharyngeal  parts  in  total  and 
showed  clearly  their  relationship  with  the  pnmp,  the  ridge  j 
{epistomal  ridge),  the  salivary  syringe,  as  well  as  the  nature  of 
the  mouth  cleft  and  functional  mouth.  He  also  demonstrated  the 
connection  of  the  protractoral  arm  of  the  mandibular  stylet  base 
with  the  lorum,  the  connections  of  a.  with  the  median  lobe  of  the 
hypopharynx,  the  position  of  the  stylet  bases  in  the  pouch,  and  the 
shape  of  the  maxillary  stylet  base  and  its  relation  with  its  imaginal 
counterpart. 

Snodgrass  has  left  the  homologies  of  the  lorum  and  maxillary 
plates  undecided  in  this  (1927)  paper,  and  the  maxillary  suture 
nnlabelled.  The  labial  fold,  labial  invagination,  maxillary  apodeme, 
and  the  chaetotaxy  of  the  head  were  not  figured. 

Spooner  (1938)  figured  the  bead  of  the  last-instar  nymph  of 
Tibicen  sayi  (Sm.  and  Grab.)  (anterior,  dorsal,  latei-al,  and  caudal 
vicAvs).  The  sntnre  demarking  the  postclypens  from  the  frons 
(median  portion  of  the  epistofual  suture)  was  shoAvn  as  continuous 
Avith  the  genal  sutures,  and  not  AAntli  the  sutures  separating  the 
postclypens  from  the  lora  (A^entral  portions  of  epistojiial  suture). 
(This  is  in  disagreement  Avith  Snodgrass’  interpretation  of  these 
sutures  in  M.  septendecim  L.).  Ilis  interpretation  of  the  lorum 
(“paraclypens”)  as  a part  of  the  clypens  is  discussed  in  Appendix 
II;  otherAvise  his  terminology  agrees  Avitli  Snodgrass’.  The  pos- 
terior margin  of  his  maxillary  plate  extends  dorsad  behind  the  eye, 
and  the  region  posterior  to  this  is  not  shoAvn. 

EA'ans  (1940)  in  his  study  of  the  morphology  of  Tettigarcta 
tomentosa  White,  figured  and  discussed  certain  parts  of  the  last- 
instar  nymph  of  this  species.  Ilis  terminology  of  the  cranial 
sclerites  and  the  tentorium  agreed  Avitli  that  used  for  M.  septeude- 
cim  (L.)  by  Snodgrass,  as  also  did  his  statement  that  the  man- 
dibular stylets  are  attached  to  the  turned-in  margin  of  the  lorum. 
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The  posterior  tentorial  arm  terminates  at  the  tip  of  the  hypo- 
pharyngeal  wing. 

The  thorax.  Marlatt’s  (1907)  figures  of  the  prothoracic  legs 
of  the  fifth-instar  nymph  agree  with  those  of  the  last-instar  nymph 
studied  in  this  paper. 

Hansen  (1900c,  1901)  made  the  statement  that  in  the  adult 
cicada  the  very  oblique  articulation  between  the  fore-trochantin  and 
fore-femur  enables  the  latter  to  move  in  a ^‘see-saw  movement,” 
which  view  was  confirmed  by  Myers  (1928).  Although  this  condi- 
tion is  not  observed  in  the  nymph  of  M.  septendecim  (L.)  by  the 
present  writer,  it  deserves  further  investigation  if  live  specimens  be- 
come available.  In  a later  (1902a  & b)  paper,  Hansen  described  the 
positions  of  thoracic  spiracles  in  adult  cicadas  which  correspond 
with  those  of  the  nymph. 

Crampton’s  (1909)  figures  of  the  mesoplenron  and  meta- 
plenron  of  an  adult  cicada  did  not  show  any  precoxale  or  post- 
coxale. 

Taylor  (1918)  discussed  and  figured  the  thorax  of  adult  Tihicen 
linnei  (Sm.  & Grab.)  (as  Cicada  tihicen  Germar).  The  pronotinn, 
pro-episternnm,  and  pro-plenral  suture  were  very  similar  to  those 
of  the  last-instar  nymph  of  M.  septendecim  (L.)  studied  in  this 
paper  (see  ‘Hdioracic  Terga,”  “Thoracic  Pleura”).  The  pro- 
episternum  is  connected  with  a precoxale,  and  the  pro-epimeron 
with  a postcoxale.  The  j)ronotuni,  however,  does  not  encroach  as 
far  ventrad  as  it  does  in  the  nymph  of  M.  septendecim  (L.),  and 
the  pro-epimeron  is  continuous  dorsad  of  the  coxal  cavity.  (Com- 
pare with  Plate  VI,  Figs.  23,  24). 

In  the  mesothorax  the  precoxale,  he  stated,  is  “definitely  fused” 
with  the  katepisternum  and  with  the  sternum,  while  the  postcoxale 
“connects  katepimeron  with  sternum,”  and  a ridge  corresponding 
in  position  to  the  nymphal  infracoxal  arc  was  figured.  In  the 
metathorax,  the  precoxale  is  “fused  with  the  episternum”  but  the 
postcoxale  is  “indistinct,”  and  no  ridge  was  shown  on  the  mesal 
edge  of  the  coxal  cavities. 

In  Crampton’s  (1926)  figure  of  the  prothorax  of  an  adult 
cicada  the  lateral  edges  of  the  pronotinn,  encroaching  ventrad  to 
the  rim  of  the  coxal  cavity,  seems  to  be  continuous  with  the  pre- 
coxale and  postcoxale  and  there  is  no  pro-episternum  nor  pro-epi- 
meron labelled. 

Snodgrass  (1927b)  gave  a ventral  view  of  the  thorax  of  the 
last-instar  nymph  of  M.  septefidecim  (L.)  to  demonstrate  the  con- 
tinuation of  the  pleura  around  the  coxal  cavities.  This  figure  and 
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the  accompanying  text  gave  no  information  about  the  propleuron 
nor  the  exact  demarcation  between  adjacent  sterna.  A ventral 
view  of  the  adult  thorax  showed  ‘Ahe  subcoxal  rings  persisting  as 
chitinous  ridges  on  edges  of  sterna.  ’ ’ Two  other  figures,  one  of  the 
mesopleuron  and  another  of  the  metapleuron,  gave  identification  of 
the  pleural  parts  but  not  of  the  legs. 

Snodgrass  (1930)  presented  the  fore-leg  with  its  chaetotaxy 
in  two  anterior  views  showing  the  tarsus  extended,  as  well  as  bent 
at  right  angles  to  the  tibia.  These  views  did  not  reveal  the  com- 
plete femoral  comb. 

Myers  (1928)  stated  that  the  pronotal  sutures  of  cicadas  are 
secondary  internal  ridges  developed  for  muscle  attachments.  His 
(1929)  posterior  view  of  the  fore-femur  (without  setae)  of  the  last- 
instar  nynixih  of  M.  septendecim  (L.)  agrees  with  that  of  the  present 
writer. 

Evans’  (1941)  dorsal  view  of  the  inner  surface  of  the  thoracic 
sterna  and  adjacent  parts  confirmed  Snodgrass’  interpretation  that 
each  pleuron  is  continuous  around  the  coxal  cavity,  and  showed  a 
pleural  apodeme  from  each  pleural  ridge  and  a large  bifurcate 
furca  upon  each  sternum.  There  was  a definite  line  of  demarca- 
tion extending  clear  across  the  body  between  adjacent  thoracic 
segments  but  there  was  none  between  tlie  metasternum  and  the 
first  abdominal  sternum.  The  pro-pleural  sclerites  were  not 
mentioned. 

An  anterior  view  of  the  fore-leg  showed  the  various  segments 
clearly  (cpiite  different  from  that  of  M.  septendecim  L.)  but  did 
not  reveal  the  comb  completely. 

In  Kramer  (1950)  who  includes  the  external  morphology  of  the 
adult  M.  septendecim  (L.)  the  pronotum  is  shown  undivided  and 
the  pro-epimeron  and  pro-pleural  suture  correspond  in  size  and  in 
position  to  that  shown  by  Taylor  (1918).  However,  Kramer  states 
that  the  pro-epimeron  is  completely  covered”  by  the  pronotum. 
This  condition  differed  from  that  of  the  nymph  studied  by  the 
present  writer  (see  text).  Precoxales  and  postcoxales  joining  the 
pleura  to  the  sterna  were  figured  and  described  in  all  three 
thoracic  segments. 

The  ahdomen.  In  Crampton’s  (1922)  figure  and  discussion  of 
the  adult  male  genitalia  of  Melanipsalta  calliope  Walker,  the  “sur- 
gonopods”  (ventral  claspers)  were  described  as  belonging  to  the 
tenth  abdominal  segment.  This  information  aided  the  present 
writer  in  identifying  the  tenth  abdominal  segment  in  the  nymph  of 
M.  septejidecini  (L.). 
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Kershaw  and  Muir  (1922)  were  of  the  opinion  that  the  male 
and  female  genital  processes  are  homologons  to  each  other.  They 
maintain  that  the  anal  segment  actnally  is  composed  of  the  fused 
tenth  and  eleventh  segments ; that  the  ninth  abdominal  sternite 
is  absent  in  male  Honioptera ; and  that  the  ventral  claspers  of  the 
adnlt  cicada,  homologous  with  the  third  gonapophyses  of  the  male 
nymph,  belong  “to  the  segment  behind  the  eighth  abdonimal 
sternite.  ” 

The  three  pairs  of  female  gonapophyses  of  the  cicada  nymph, 
stated  as  being  “the  same”  as  those  of  the  Cercopidae,  and  illus- 
trated with  the  last  instar  female  nymph  of  Philaenus  leucophthal- 
mus  (Linn.),  agree  in  their  position,  origin,  and  homology  with 
those  of  the  last  instar  nymph  of  M.  sepfendecim  (L.)  of  Snod- 
grass (1933). 

Myers  (1928)  described  the  metaplenron  and  the  first  two 
abdominal  segments  of  the  ultimate  female  nymph  of  Melampsalia 
leptomera  Myers  (Fig.  22,  same  as  1929:  Fig.  71).  These  sclerites, 
their  demarcations  and  their  spiracles  closely  resemble  those  of 
the  M.  septendecvm  (L.)  nymph  in  the  present  paper.  The  pro- 
trnsile  area  labelled  “ac”  is  niiieh  larger  than  h of  M.  septendecim 
(L.),  and  is  said  to  be  more  swollen  in  the  male  nymph  (which 
condition  is  not  observed  in  M.  septendecim  (L.). 

A region  labelled  “a”  (ventrad  of  “ae”)  is  designated  as  the 
site  where  the  adnlt  male  develops  the  “tymbal.”  By  comparison 
with  the  same  region  of  the  adnlt  male  (Fig.  67  : M.  sericea  (Walk. ) ) 
it  is  clear  that  “a”  is  the  site  of  future  “tympanum”  or  “mirror,” 
and  the  label  “tymbal”  must  have  been  a typographical  error. 

The  “ ‘plenraF  spiracle  covers”  (apparently  homologous  with 
lleymon’s  T ergiiwiUste)  which  are  present  in  most  cicada  nymphs 
are  mentioned  and  figured  (illustrated  with  M.  leptomera  Myers). 
Myers  also  summarized  the  dispute  about  the  presence  of  abdominal 
pleura,  citing  Hansen  (1902a,  b)  versus  Heymon’s  (1899)  and 
stating  Comstock’s  (1920)  and  Imms’  (1925)  opinions. 

Snodgrass  (1933)  showed  a side  view  (Fig.  30D)  of  the  junction 
of  the  thorax  and  the  abdomen  in  the  last-instar  nymph  of  M. 
septendecim  (L.)  in  which  the  various  segments  were  labelled;  but 
there  was  no  mention  of  the  areas  designated  as  tm  and  li  in  the 
present  paper,  nor  of  the  exact  ventral  and  anterior  limits  of  the 
first  tergite.  Fig.  30B  of  the  same  region  in  an  adult  female  (which 
identified  the  positions  of  tm  and  li)  was  helpful  to  the  present 
writer  in  her  interpretations. 

Two  other  figures  showed  the  female  terminalia  in  ventral 
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view.  These  beautiful  figures  were  fully  labelled  and  showed  all 
the  structure  of  the  female  terminalia  except  those  that  were 
hidden  from  view  (ventral  region  of  the  ninth  segment,  dorsal 
aspect  of  the  tenth,  eleventh  segments).  In  the  accompanying  text 
Snodgrass  presented  an  original  interpretation  of  the  homologies 
of  the  genital  parts  of  the  female  last-instar  nymph,  which  is 
adopted  by  the  present  writer.  She  is,  however,  not  clear  whether 
Snodgrass  meant  the  second  gonapophyses  to  be  a pair  of  separate 
structures.  On  the  specimens  studied  in  this  paper  these  are  rep- 
resented by  a single  tube-like  structure  bearing  a median  line. 

In  Evans’  (1941)  figure  6 (which  included  the  meso-  and 
meta-pleura,  the  wing  pads  and  abdominal  segments  one  to  four), 
his  terminology  agreed  with  Snodgrass’  (I927b,  1933),  except  he 
applied  the  term  “meron”  (homologous  with  the  meron  in  the 
present  paper)  to  an  area  not  labelled  by  Snodgrass.  This  figure 
does  not  sIioav  any  demarcation  between  the  first  and  second  seg- 
ments, but  only  a protrusile  area  below  the  second  abdominal 
spiracle  and  a curved  line  above  the  first  abdominal  spiracle. 

Fennah  (1945b),  in  disagreemeent  with  KersluiAV  and  iMuir’s 
(1922)  interpretation  of  the  origin  of  the  homopterous  genitalia, 
stated  that  the  ninth  abdondnal  sternite  is  present  in  the  male 
nymph  and  that  the  genital  processes  ‘‘emerge  in  the  conjunctiA'al 
membrane  between  the  niuth  and  tenth  segments.”  In  his  figure 
of  the  fourth  instar  male  nymph  of  Fei'cgrinus  maicUs  (Ashm.) 
the  ninth  segment  is  a wide  ring  and  the  tenth  segment  is  terminal. 

The  three  pairs  of  gonapophyses  (‘‘first,  second  and  third  A^al- 
vulae”)  of  the  fifth  instar  female  nym])h  of  Peregrin  us  )naidis 
(Ashm.)  are  very  similar  in  position  and  origin  to  those  of  the 
female  last-instar  nymph  of  M.  sepfendecim  (L.)  shoAvn  by  Snod- 
grass, (1933). 

Kramer  (1950)  figured  the  ventral  claspers  of  adult  male  M. 
septenelecim  (L.)  as  belonging  to  the  tenth  segment,  and  thus 
confirmed  Crampton’s  (1922)  view. 


Taxonomic  Status 

Since  the  completion  of  the  present  study  several  papers  by 
Moore  and  Alexander  have  shown  that  the  taxonomic  situation 
Avith  regard  to  the  Periodical  Cicada  is  more  complex  than  had 
previously  been  realized.  The  present  morphological  study  at- 
tempted to  restrict  its  material  to  the  seA^enteen  year  form  AAdiich 
is  noAv  thought  to  be  composite.  The  nature  of  the  criteria  used 
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to  establish  the  several  species  considered  formerly  to  be  M.  sep- 
tendecim  indicates  that  the  morphological  material  presented  in 
the  present  paper  will  be  almost  completely  applicable  to  the 
entire  ‘‘Complex.’^  In  addition  the  flnid  nature  of  the  current 
taxonomic  situation  and  the  impossibility  of  ascertaining  from 
dead,  dissected  material  whether  more  than  one  of  the  Moore  and 
Alexander  units  are  involved  has  led  the  author  to  retain  the  use 
of  the  name  septendecim  in  the  traditional  sense  in  the  entire 
discussion. 


General  Appearance 

The  last-instar  nymph  of  M.  septendecim  (L.)  has  a body 
length  of  23  mm.  to  28.5  mm.  in  the  male,  and  26  mm.  to  30  mm. 
in  the  female.  It  is  fairly  stout,  with  red  eyes,  seven-segmented 
antennae,  and  a six-toothed  comb  on  each  fore-femnr.  The  gen- 
eral body  color  is  brown  in  preserved  and  live  specimens,  with 
two  large  black  patches  on  the  pronotnm.  (For  measurements 
of  body  parts,  see  appended  table.) 


Head 

Figs.  1-21. 

The  head  of  the  last-instar  nymph  of  M.  septendecim  (L.)  is 
opisthognathons.  It  is  roughly  conical  in  shape,  with  the  high, 
bulging  postclypens  protruding  in  front,  the  enormous  compound 
eyes  protruding  at  the  dorso-lateral  angles  near  the  posterior 
margin,  and  the  antennae,  just  anterior  to  the  latter.  The  labium, 
enclosing  the  month  stylets,  hangs  ventrally  from  the  cervical 
membrane.  The  flat,  triangular  dorsal  surface  of  the  head  has  a 
width  (across  the  eyes)  roughly  one  and  one  half  times  its  length 
(from  posterior  margin  of  head  to  tip  of  postclypens).  The 
areas  posterior  to  the  maxillary  suture  and  ventral  to  the  eyes 
are  of  weakly  sclerotized  membrane ; the  rest  of  the  head  is  well 
sclerotized. 

In  this  paper,  Snodgrass’  recent  terminology  (1935,  1944, 
1950)  has  been  adopted  tentatively,  for  the  most  part. 


Sutures  of  the  Cranium  or  Head  Capsule 
Figs.  1-3 ; 5,  8,  12. 

The  sutures  of  the  cranium  of  the  last-instar  nymph  of  M. 
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septendecim  (L.)  are:  the  epicranial,  epistomal,  clypeal,  genal 
(Snodg-rass,  1927a),  and  maxillary  (Muir,  1926)  sutures,  as  well 
as  a labial  fold  (''labial  suture”  of  Muir,  1926). 

Tlie  Epicranial  Suture  is  of  the  usual  Y-shape.  This  suture 
is  often  represented  by  a narrow  cleft  in  the  specimens  collected 
above  ground  just  before  the  last  molt  (Fig.  1),  and  is  represented 
by  a pale  line  in  the  cuticle  in  the  last-instar  nymph  of  younger 
age. 

The  coronal  suture  (crs)  (Figs.  1,  6)  runs  along  the  median 
dorsal  line  of  the  head.  It  forks  into  the  frontal  sutures  at  a 
point  just  posterior  to  the  site  of  the  imaginal  median  ocellus. 
(Although  ocelli  are  not  present  on  the  last-instar  nymph,  the 
two  lateral  and  one  median  ocellus  (oc)  of  the  imago  can  be  seen 
through  the  translucent  nymphal  skin.) 

The  frontal  sutures  (fs)  (Figs.  1,  2,  5),  being  the  anterior 
portions  of  the  line  of  ecdysis,  may  end  behind  or  below  the 
antennal  sockets.  In  the  exuviae  the  split  may  extend  anteriorly 
to  meet  the  epistomal  suture. 

The  Epistomal  Suture  (es)  (Figs.  ]-3,  5)  is  an  unbroken  arch 
across  the  head  capsule  and  demarks  the  postclypeus  posteriorly 
from  the  frons  and  the  lora.  The  median  portion  is  merely  an  im- 
pressed line.  The  internal  expression  of  each  lateral  portion  is  a 
crescent-shaped  apodeme  (Figs.  11,  18,  19:  esap),  starting  a little 
distance  above  the  antennal  socket,  widening  and  then  tapering  to 
a low  ridge  at  the  ventral  margin  of  the  post-clypeus.  Dorsal  to 
this  point,  the  epistomal  apodeme  can  be  separated  into  a clypeal 
and  a loral  lamina.  But  at  this  point  the  apodeme,  reduced  to  a 
low  ridge,  fuses  with  the  thickened  rim  of  the  trough-shaped  floor  of 
the  mouth  pump,  extending  a short  distance  into  the  latter  as  a 
thickened  area  (Fig.  21).  No  such  wide  area  of  apodemal  tissue 
occurs  between  the  pump  and  the  head  capsule,  as  there  is  in  the 
adult. 

The  Clypeal  Suture  (cs)  (Figs.  2,  3,  5,  21)  is  an  impressed 
arch  that  at  each  end,  meets  the  epistomal  suture  at  right  angles. 
Internally  it  has  a thickening  at  each  end  which  is  fused  onto  the 
rim  of  the  pump  floor  at  a point  just  anterior  to  the  junction  of 
the  latter  with  the  epistomal  ridge. 

The  Genal  Suture  (gs)  (Figs.  2,  3,  5,  12)  is  a deep  groove  with 
its  lower  portion  parallel  to  and  caudad  of  the  epistomal  suture  on 
each  side  of  the  head;  its  upper  portion,  extending  cephalad,  meets 
the  latter  at  a very  acute  angle  just  antero-dorsad  of  the  antennal 
socket.  This  suture  is  formed  by  the  apposition  of  a posterior  ex- 
tension of  the  lorum  and  an  anterior  extension  of  the  maxillary 

109 


ENTOMOLOGICA  AMERICANA 


plate.  These  two  laminae  are  fused  along  their  mesal  p)ortions  to 
form  an  internal  apodeme  (Fig.  12:  gap)  about  half  the  width  of 
the  lornni.  A thickened  band  (Fig.  12:  band)  extends  all  the  way 
along  the  inner  edge  of  this  apodeme  and  is  continnons  with  the 
lateral  arm  of  the  funnel-shaped  base  of  the  mandibular  stylet  (Fig. 
12:  mdsb)  which  is  also  joined  to  the  postero-ventral  angle  of  the 
lornm.  The  posterior  lamina  of  the  genal  apodeme  is  adherent 
to  the  base  of  the  mandibular  stylet  (Fig.  14).  and  is  continnons 
with  the  anterior  and  mesal  surfaces  of  the  ventral  lobe,  or  stipes 
(b),  of  the  maxillary  plate. 

The  Maxillary  ''Suture’’  (ms)  (Figs.  2,  6,  8)  has  its  lower 
portion  parallel  to  and  candad  of  the  genal  suture  and  its  upper 
portion  bends  cephalad  just  ventrad  of  the  eye  where  it  ends  with- 
out meeting  the  genal  suture.  Its  ui:)per  one-third  is  but  a faint, 
impressed  line.  Its  middle  one-third  is  a shallow  groove  formed  at 
the  junction  of  the  weakly  sclerotized  membrane  and  the  posterior 
edge  of  the  maxillary  plate.  Its  ventral  one-third  is  a slit  which 
terminates  as  it  meets  the  "keel”  of  the  hypopharyngeal  wing- 
plate  near  the  posterior  margin  of  the  maxillary  stipes  (b).  The 
two  lips  of  this  slit  are  not  fused  (either  in  the  nympli  or  in  the 
adult)  ; the  weakly  sclerotized  membrane  mentioned  above  is  joined 
to  the  posterior  lip,  then  extends  underneath  the  stipes  (Fig.  7 : 
Ibmb)  to  join  the  dorsal  margin  of  the  median  lobe  of  the  hypo- 
pharynx  (Fig.  4:  p).  This  slit  (Fig.  8:  slms)  marks  the  invagina- 
tion which  forms  the  maxillary  apodeme  (Fig.  8:  mxap).  This 
apodeme  consists  of  two  laminae  which  can  be  separated  without 
KOH  treatment : the  posterior  lamina  is  joined  to  the  "keel”  of  the 
hypopharyngeal  wing-plate ; the  anterior  one  is  continuous  with  the 
membrane  of  the  stylet  pouch,  discussed  under  a separate  para- 
graph. 

The  Labial  Fold  (Is)  (Figs.  2,  5),  a crease  of  fairly  constant 
position,  extends  ventrad  from  a point  near  the  posterior  margin 
of  the  eye,  and  has  two  ventral  branches ; one  extending  candad  of 
the  labium  deniarks  the  labial  membrane  from  the  prosternum,  the 
other  extending  cephalad  of  the  labium  disappears  as  it  approaches 
the  maxillary  suture.  The  dorsal  portion  of  the  labial  fold  is  marked 
by  an  invagination  of  constant  position  labelled  el  in  this  paper 
(homologous  with  the  structure  labelled  d by  Snodgrass,  1927a,  and 
dl  by  Muir,  1926).  In  the  last-instar  nymphs  studied  in  this  paper, 
this  structure  d lies  directly  over  an  imaginal  structure,  which  is  a 
composite  of  an  unidentified  membranons  invagination,  and  an 
occipital  condvle  connected  with  the  posterior  tentorial  arm  (Figs. 
9,10). 
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Areas  of  the  Head  Capsule 
Figs.  1-8,  12,  18-20. 

The  principal  areas  of  the  cranium  are : vertex,  frons,  post- 
clypeus,  anteclypeus,  a pair  of  lora  and  a pair  of  maxillary  plates. 

The  Vertex  (vx)  or  Epicranium  (Figs.  1,  2,  6)  comprises  the 
dorsal  region  of  the  head  capsule  on  both  sides  of  the  coronal  suture 
including  the  sites  of  the  imaginal  lateral  ocelli  and  the  ovoid  com- 
pound eyes  of  the  nymph.  It  is  demarked  anteriorly  by  the  frontal 
sutures,  laterally  by  the  upper  portions  of  the  maxillary  sutures, 
and  posteriorly  by  the  cervical  membrane. 

The  Compound  Eyes  (e)  (Figs.  1-3,  5,  6)  ovoid  and  very  large, 
protrude  hemispherically  from  the  postero-lateral  angles  of  the 
head.  They  are  red  in  color  in  fresh  specimens  (Marlatt,  1907) 
and  brown-black  in  preserved  specimens. 

The  Frons  (fr)  (Figs.  1,  2,  5)  is  a triangular  sclerite  delimited 
posteriorly  by  the  frontal  sutures,  and  anteriorly  by  the  epistomal 
suture.  It  includes  the  regions  around  the  antennal  sockets  and  the 
site  of  the  imaginal  median  ocellus. 

The  PosTCLYPEUS  (pclp)  ( Figs.  1-3,  5),  the  anterior-most  region 
of  the  head,  is  delimited  posteriorly  by  the  epistomal  suture  and 
ventrally  by  the  clypeal  suture.  It  is  very  large  and  cone-shaped, 
with  nine  or  more  rows  of  pale,  long  setae  (s). 

The  Anteclypeus  (aclp)  (Figs.  2-5,  19,  20),  delimited  dorsally 
by  the  clypeal  suture,  is  about  one-half  as  wide  and  one-half  as 
high  as  the  postclypeus.  It  is  shaped  like  a half -open  book,  with 
the  bound  edge  placed  anteriorly,  and  with  its  posterior  edges  free. 
An  “epipharyngeal”  or  inner  surface  is  tightly  apposed  onto  the 
median,  conical  lobe  of  the  hypopharynx  (Figs.  19,  20:  acep ; Fig. 
18:  mil)  and  the  ventral  lobes  of  the  lora  (Figs.  19,  20:  acepl;  Fig. 
18  : a,a)  when  the  sclerites  are  held  in  their  natural  position.  After 
treatment  with  KOII  the  clypeal  and  loral  surfaces  can  be  separated 
easily,  showing  that  they  are  distinct  structures  (Figs.  5,  18,  20). 

The  Lorum  (Ir)  (Figs.  2,  3,  5,  12,  18),  delimited  by  the  epi- 
stomal and  genal  sutures  on  each  side  of  the  head,  is  roughly  rectan- 
gular in  shape,  narrowing  dorsally.  It  is  intimately  connected  with 
the  hypopharynx.  (see  Hypopharynx).  The  lower,  mesal  portion 
of  the  lorum  is  apposed  onto  the  “epipharyngeal”  surface  of  the 
anteclypeus  (Fig.  18:  area  mesal  to  dotted  line). 

The  Maxillary  Plate  (mxp)  (Figs.  2,  5,  7,  8,  18),  delimited 
by  the  maxillary  suture  and  the  labial  fold,  is  a bow-shaped  sclerite. 
The  maxillary  stipes  (b)  is  the  ventral  lobe  of  this  plate,  which  is 
sclerotized  on  its  anterior,  lateral  and  posterior  surfaces.  The 
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maxillary  galea  (c),  a soft,  slender  projection,  hangs  from  tlie  ven- 
tral end  of  the  stipes.  The  mesal  surfaces  of  the  stipes  and  galeae 
are  continuous  anteriorly  with  the  sclerotized  posterior  lamina  of 
the  maxillary  apodenie.  When  held  in  natural  position,  the  stipes 
lies  laterad  of  the  median  hypopharyngeal  lobe  (mh)  ; the  galea 
fills  the  space  between  the  anteelypens  and  the  labium,  and  with  its 
fellow  holds  the  month  stylets  in  place  from  their  lateral  sides  just 
as  they  enter  the  labial  groove. 

The  very  weakly  sclerotized  area  posterior  to  the  maxillary 
suture  (Figs.  2,  5,  6)  soon  merges  into  the  cervical  membrane 
(cvmb).  The  labium  is  hung  from  the  membrane  (Ibmb)  between 
the  two  ventral  branches  of  the  labial  fold. 


Tentorium 

Figs.  9-11 

As  the  last-instar  nymphs  studied  in  this  paper  were  apparently 
collected  just  before  the  last  molt,  the  imaginal  structures  can  be 
seen  immediately  under  the  nymphal  skin.  However,  the  fact  that 
the  tentorial  structures  of  these  specimens  are  probably  distinct 
from  the  imaginal  tentorium  is  suggested  by  the  fact  that  remnants 
of  the  nymphal  tentorium  are  found  in  several  of  the  exuviae  studied 
by  the  writer. 

The  tentorium  of  tlie  last-instar  nymph  is  "‘tt”  shaped,  consist- 
ing of  the  corporotentorium  and  three  pairs  of  arms. 

The  Corporotentorium  or  Body  of  Tentorium  (Fig.  11:  ct) 
is  the  middle  portion  of  a weakly  sclerotized,  deflexed  bar,  in  the 
median  posterior  region  of  the  head. 

The  Posterior  Arms  (Fig.  11:  pat)  are  the  lateral  portions  of 
this  bar,  each  lying  upon  the  short  dorsal  edge  of  the  hypopharyn- 
geal ‘Wing”  (hw)  of  the  same  side  of  the  head.  Its  lateral  end 
terminates  on  the  tip  of  the  latter,  and  in  the  vicinity  of  the  invagi- 
nation (d)  of  the  labial  fold.  In  nymphs,  just  before  the  final 
molt,  this  invagination  (d)  lies  immediately  over  the  imaginal  struc- 
ture which  is  a composite  of  an  unidentified  membranous  invagina- 
tion (Fig.  9 : ocmb)  and  an  apparent  occipital  condyle  (Figs.  9,  10: 
occ).  In  adult  specimens  studied,  this  composite  structure  has  a 
definite  sclerotic  connective  (con)  with  the  posterior  tentorial  arm 
(pat)  and  with  the  tip  of  the  hypopharyngeal  wing  (hw).  The 
author  is  unable  to  ascertain  whether  this  complex  structure  is  in 
any  way  related  to  the  original  posterior  tentorial  pit.  But  in  the 
nymphs  just  before  the  final  molt,  there  is  no  connection  at  ail 
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between  the  posterior  tentorial  arm  and  the  exoskeleton.  Whether 
this  is  due  to  the  fact  that  some  internal  cranial  structures  have  lost 
their  external  connections  just  prior  to  the  last  molt  is  a question 
that  can  be  answered  only  when  some  last-instar  nymphs  of  a 
younger  age  are  available  for  study. 

The  Anterior  Arms  (Fig.  11:  aat),  about  4 and  one-half  times 
as  long  as  the  posterior  arms,  are  weakly  sclerotized,  fragile  struc- 
tures. Each  arises  at  the  junction  of  the  corporotentorium  with 
the  posterior  arm,  and  extending  cephalad  fuses  onto  the  head  cap- 
sule at  a point  on  the  genal  apodeme  just  ventrad  of  the  antennal 
base.  No  conspicuous  external  pit  is  found  at  this  point. 

The  Dorsal  Arms  (Fig.  11 : dat),  about  f as  long  as  the  anterior 
arms,  branch  off  from  the  latter  near  their  distal  ends.  In  nymphs 
just  before  their  last  molt,  these  dorsal  arms  are  apparently  attached 
to  the  imaginal  cranium.  But  in  one  slightly  younger  nymph,  these 
arms  are  very  lightly  attached  to  the  vertex  (of  the  nymphal 
cranium)  at  a point  marked  by  an  external  depression  antero- 
laterad  of  the  site  of  the  lateral  ocellus.  They  can  be  identified  by 
the  antennal  muscles  attached  to  them. 


Head  Appendages 
Figs.  1-7,  12-21 

The  movable  parts  of  the  head  are  the  following : antennae, 
lahrum,  a pair  of  mandilmlar  stylets,  a pair  of  maxillarij  stylets, 
hypopharynx,  and  lahmm. 

The  Antennae  (ant)  (Fig.  13)  are  sub-filiform,  tapering  dis- 
tally,  and  have  the  specific  characteristic  of  being  7-segniented. 
The  third  and  first  segments  are  the  longest.  The  second  segment 
is  slightly  bent  mesally,  giving  the  antenna  an  elbowed  appearance. 

The  Labrum  (Im)  or  upper  lip,  is  a small,  slender  sclerite  aris- 
ing from  the  ventral  edge  of  the  inner  surface  of  the  aiiteclypeus 
and  projecting  forward  from  the  latter  at  an  angle  (Figs.  2-5).  A 
groove  is  present  along  its  inner  surface  (Fig.  4). 

The  Mandibular  Stylets  (nids),  comprising  the  whole  of  the 
embryonic  mandibles  (Snodgrass,  1938),  are  long,  setiform  struc- 
tures each  with  a funnel-shaped  base  (Figs.  5,  12:  mdsb).  The 
base  has  two  arms  extending  dorsally.  The  protractoral,  or  lateral, 
arm  is  continuous  with  the  sclerotized  band  (Fig.  12:  band)  of  the 
genal  apodeme  mentioned  above.  Thus  the  base  is  attached  to  the 
posteroventral  angle  of  the  lorum,  while  it  lies  mesad  of  the  stipes 
(b).  Snodgrass  (personal  communication),  has  pointed  out  that 
it  is  an  unsolved  problem  how  the  nymph  can  move  its  mandibular 
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stylet  while  the  portractoral  arm  is  thus  attached.  The  7‘etractoral, 
or  mesal,  arm,  (rmds),  which  is  two  thirds  as  long  as  the  funnel,  pro- 
jects dorsad  into  the  head  and  ends  in  a tendon. 

The  Maxillary  Stylets  (mxs),  which  are  the  laciniae  of  the 
embryonic  maxillae  (Snodgrass,  1938),  resemble  the  mandibular 
stylets  in  structure  but  have  more  elongate  bases  (Figs.  5,  14,  16, 
17:  mxsb).  The  retractoral,  or  anterolateral,  arm  (rmxs)  is  hog- 
ear  shaped  and  shorter  than  the  length  of  the  funnel.  A lever 
(lvr2)  or  sclerotized  bar,  that  bears  the  protractor  muscles,  is  con- 
nected by  membrane  with  the  posteromesal  side  of  the  stylet  base, 
and  has  its  ectal  end  fused  onto  the  maxillary  apodeme  (mxap). 
The  maxillary  stylet  base  lies  mesad  and  caudad  of  the  mandibular 
base. 

The  Hypopharynx  consists  of  a median  lohe  (mh;  p),  the  floor 
of  the  sucking  pump  (fpmp),  and  two  lateral  plates  commonly 
called  hypopharyngeal  wing-plates  (hw)  by  homopterists. 

The  median  lobe  (Figs.  4,  18,  21 : mh,  p)  is  funnel-shaped,  open 
posteriorly;  it  encloses  the  salivary  pump  (syr)  and  has  the  opening 
of  the  salivary  duct  at  its  tip  (Figs.  18,  21:  syro).  Upon  its  an- 
terior wall  is  a thickened,  spoon-shaped  area  bearing  a groove 
(Fig.  18  : fgr)  to  form  a food  meatus.  Its  posterior  wall  is  thin  and 
flat.  According  to  Snodgrass  (1938)  the  anterior  wall  is  homol- 
ogous with  the  lingua  (mh)  and  the  posterior  wall  is  homologous 
with  a pair  of  fused  suhlingual  plates  (p). 

The  two  hypopharyngeal  wing-plales  (hw)  are  sail-shaped  and 
strongly  sclerotized.  Each  projects  from  the  point,  where  its  ven- 
tral tip  is  fused  onto  the  lateral  surface  of  the  median  lobe,  dorsally 
into  the  head  cavity  at  right  angles  with  the  sucking  pump  (fpmp). 
Each  is  joined  to  the  posterior  lamina  of  the  maxillary  apodeme 
along  the  keel-like  projection  (hwk)  on  its  lateral  margin. 

The  hypopharynx  is  connected  with  the  lorum  on  each  side  in 
the  following  ways : The  floor  of  the  pump  posterior  to  the  mouth 
cleft  is  continuous  with  the  lorum  laterally  (Fig.  18).  A bridge- 
like structure  (a)  extends  between  the  lower  end  of  the  lorum  and 
the  lateral  surface  of  the  median  lobe  (Figs.  5,  18).  And  a sheet 
of  membrane  (Irnib)  extends  from  the  posterior  margin  of  the 
lorum  to  the  posterior  surface  of  the  median  lobe  and  the  mesal 
margin  of  the  hypopharyngeal  wing  (Figs.  4,  12,  15).  According 
to  Snodgrass  (1938,  1944,  1950)  the  lora  are  morphologically  part 
of  the  hypopharynx. 

The  Sucking  Pump  (pmp)  (Figs.  7,  18-21),  shaped  like  a cov- 
ered trough,  extends  from  the  ‘'epipharyngeal”  surface  of  the 
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anteclypeus  posterodorsad  across  the  lower  portion  of  the  head  cav- 
ity. Its  floor  (fpmp)  is  trough-shaped  and  strongly  sclerotized, 
with  a thickening  along  its  median  line."^  Its  roof  (rpmp)  is  soft, 
deflexed,  nesting  in  the  concavity  of  the  floor,  and  is  fused  onto  the 
latter  along  its  thickened  rim.  A row  of  tendons  (tdd)  for  attach- 
ment of  dilator  muscles  occurs  along  the  median  line  of  the  roof. 
The  pump  leads  into  the  small  hnlh-like  pharnyx  (ph)  posteriorly 
and  into  the  functional  month  (mth)  anteriorly. 

The  Actual  Mouth  (mthc)  is  the  wide  cleft  visible  on  either 
side  of  the  head,  extending  between  the  “epipharyngeal”  surface 
of  the  anteclypeus  and  the  anterior  edge  of  the  lorum  and  upward 
to  the  junction  of  the  clypeal  and  epistomal  sutures  (Fig.  5 : mthc) 
The  cleft  opens  into  tlie  sucking  pump  through  a slit  across  the  full 
depth  of  the  pump  floor  (Fig.  21:  me;  Figs.  18,  20:  mcl).  This 
mouth  cleft  is  never  open  when  the  above  parts  are  held  rigidly 
apposed  in  their  normal  positions,  but  can  only  be  seen  when  these 
parts  are  treated  with  KOH. 

The  FuNCTiONAii  Mouth  (mth)  is  the  narrow  tube  formed  by 
the  closure  of  the  “epipliaryngeal”  groove  of  the  anteclypeus  (Fig. 
20:  fgr)  upon  the  hypopharyngeal  groove  (Fig.  18:  fgr).  This 
tube  leads  from  the  food  channel  in  the  maxillary  stylets  to  the 
lumen  of  the  sucking  pump. 

The  Labium  (lb)  (Figs.  2,  3,  5,  6)  is  3-segmented;  the  distal 
segment  is  the  longest  and  has  a slight  immargination  at  its  tip.  A 
definite  suture  occurs  ou  the  posterior  surface  of  the  second  seg- 
ment, and  a faint  indication  of  one  appears  on  the  distal  segment 
(Fig.  6).  According  to  Crampton  (1921)  the  three  segments  rep- 
resent respectively  the  men  turn,  tlie  fused  labial  palpigers,  and  the 
fused  labial  palpi.  Along  the  anterior  labial  surface  is  a groove 
Avith  a line  of  strong  sclerotization  at  its  bottom  (Fig.  3:  Ibgr),  the 
dorsal  extension  of  vdiicli  projects  into  the  head  cavity  as  a hard 

^ Muir  (1926)  stated  that  tlie  floor  of  the  imnip  in  the  last-instar 
nymph  of  Melampsalta  sp.  is  membranous  and  separable  from  a 
sclerotic,  supporting  plate ; he  further  states  that  an  apodeme  from 
tlie  genal  suture  forms  a support  for  the  anterior  portion  of  the 
pump  floor,  and  an  apodeme  from  the  “frontal”  (epistomal)  suture 
forms  the  posterior  support.  The  present  writer  was  unable  to  find 
these  features  in  the  last-instar  nymph  of  M.  septendecim  (L.). 
She  does  not  know  if  this  is  due  to  specific  differences  or  whether 
it  is  possible  that  adult  and  nymphal  pump  floors  coexisting  in  the 
ultimate  nymph  might  have  been  mistaken  as  two  layers  of  the 
nymphal  floor. 
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rod  (Fig.  6:  rlbgr).  The  labium  is  suspended  from  the  hypo- 
stomal  membrane  (Ibmb). 

The  Stylet  Pouches,  or  ^‘invaginations  of  the  ventral  head 
wall  that  contain  the  bases  of  the  stylets”  (Snodgrass,  1927a),  are 
situated  on  each  side  of  the  head  between  the  pump  floor  and  the 
maxillary  plate.  Dorsally  each  pouch  terminates  at  the  dorsal  mar- 
gins of  the  stylet  bases,  which  it  encloses  like  fingers  in  a glove. 
Ventrally,  each  pouch  can  be  conceived  of  as  consisting  of  two  walls : 
The  mesal  wall  (Pig.  15)  consists  of  the  hypopharyngeal  wing  and 
a sheet  of  membrane  (Irmb)  that  extends  from  the  mesal  margin 
of  the  hypopharyngeal  wing  and  from  the  median  lobe  of  the  hypo- 
pharynx  to  the  posteroventral  margin  of  the  lorum.  The  lateral 
wall  (Fig.  14)  consists  of  a sheet  of  membrane  which  is  continuous 
with  the  posterior  lamina  of  the  genal  apodeme  (gapp),  with  the 
mesal  surface  of  the  stipes  and  galea,  and  with  the  anterior  lamina 
of  the  maxillary  apodeme  (mxapa)  and  which  is  fused  onto  the  dor- 
sal margin  of  the  hypopharyngeal  wing.  The  stylet  pouch  is  open 
ventrally,  where  the  stylets  extrude  from  the  head. 

The  relationship  of  the  mouthparts  is  as  follows : At  the  point 
where  the  stylets  issue  from  the  head  capsule  the}^  are  held  iii  place 
laterally  and  posteriorly  by  the  maxillary  stipes  and  galeae,  and 
anteriorly  by  the  epipharyngeal  groove  of  the  labruni.  At  the  tip 
of  the  median  hypopharyngeal  lobe  the  maxillary  stylets  become 
interlocked  to  form  the  food  channel  and  the  salivary  channel  which 
are  continuous  respectively  with  the  functional  mouth  and  the  open- 
ing of  the  salivary  duct.  The  mandibular  stylets  are  locked  onto 
the  maxillary  stylets  laterally.  The  four  interlocked  stylets  then 
enter  the  labial  groove  and  lie  in  it  along  their  full  length. 


Cervix  or  Neck 

The  cervix,  a narrow,  membranous  region  between  head  and 
prothorax,  bears  no  sclerites. 


Thorax 
Figs.  22-33. 


Thoracic  Terga 
Figs.  22-29. 

Pronotum  (ti)  — The  prothoracic  terguin  is  a single,  rectangu- 
lar plate,  about  twice  as  wide  as  long,  its  deflexed  lateral  margins 
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encroaching  far  down  over  the  proplenra.  Along  its  mid-dorsal 
line  is  the  line  of  ecdysis  (ec)  which  extends  the  full  length  of  the 
thoracic  terga.  Two  pairs  of  sutures  occur  on  the  pronotum.  The 
mesal  pair  (X,  X),  meeting  on  the  ecdysial  line  near  its  midpoint, 
diverge  to  extend  eephalo-laterad  to  the  anterior  margin  of  the 
pronotum.  Each  of  the  lateral  pair  (Y,  Y)  extends  from  a point 
about  midway  between  the  anterior  and  posterior  margin  of  the 
pronotum  to  the  anterior  margin  where  it  meets  suture  X.  A 
small  area  of  the  pronotum  here  bends  downward,  and  the  joined 
sutures  are  continuous  ventrally  with  the  pleural  suture  (Fig.  23: 
ps).  The  internal  ridges  of  the  pronotal  and  propleural  sutures 
are  discussed  later  under  propleuron. 

These  sutures,  X,  X ; Y , Y,  correspond  in  their  positions  to  the 
grooves  on  the  pronotum  of  the  adults  of  Cicada  tibicen  described 
by  Taylor  (1918)  and  hence  to  those  of  Mela/mpsalta  cincjidala  and 
M.  muta  discussed  by  Myers  (1928).  Taylor  named  prescutu^i 
(Figs.  22,  24,  25:  prc?)  the  triangular  area  bounded  by  the  mesal 
pair  of  sutures  (X,  X),  scutum  (sc?)  the  area  between  these 
sutures  and  a straight  posterior  groove  (not  present  in  the  nymph), 
and  SCUTELLUM  (set?)  the  posterior  strip.  Myers,  however, 
held  the  view  that  these  ‘Meep  grooves  are  associated  with  muscle 
insertions”  and  ^Ahey  are  purely  secondary  structures  having  no 
connections  with  the  typical  wing-bearing  segments.”  In  support 
of  his  view,  he  referred  to  Crampton’s  (1918)  statement  in  regard 
to  Dissosteira:  that  the  pronotal  intralobes  marked  off  by  sulci  are 
^ ^ purely  secondary  structures  ’ ’,  having  been  ‘ ^ incorrectly  desig- 
nated as  the  ‘prescutum’,  ‘scutum’  ...”  etc.  Snodgrass  (1935) 
expressed  the  same  opinion  in  a general  statement  regarding  the 
pronotal  sutures  of  pterygote  insects.  In  Kramer’s  (1950)  study 
of  the  adult  of  M.  septendecim  (L.),  pronotum  is  shown  un- 
divided. 

Crampton  (1926)  pointed  out  in  reference  to  the  thorax,  that 
“the  general  character  of  the  parts  shown  in  Fig.  69  {Cicada)  is 
extremely  suggestive  of  the  parts  iu  the  Orthopteron  shown  in  Fig. 
68  (Tettix),  and  it  would  appear  that  the  pronotum  may  grow 
down  over  the  pleuron  in  certain  Hemiptera  (Fig.  73)  in  a fashion 
remarkably  like  that  occurring  in  the  Orthoptera.  ” 

Further  studies  of  related  forms,  as  well  as  of  earlier  nymphal 
instars  of  Ylagicicada  septendecim  (L.)  will  be  necessary  before 
either  Taylor’s  views  or  Myers’  views  can  be  applied  to  the  last- 
instar  nymph  of  this  species. 

Mesonotum  ( ts ) — The  mesothoracic  tergum  is  a single  un- 
divided sclerite  about  one  and  a half  times  as  long  as  the  pronotum. 
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No  sutures  corresponding  to  those  of  the  adult  notum  are  present, 
but  only  a pair  of  dimple-like  depressions  for  muscle  attachments. 
On  each  side  a wing-case  (Figs.  22,  24:  wc),  whose  dorsal  wall  is 
continnons  with  the  mesoiiotnm,  extends  candad  nearly  to  the 
posterior  margin  of  the  second  abdominal  tergite  (tas)  and  laterad 
to  the  level  of  the  metathoracic  meron.  The  ventral  wall  of  the 
wing  case  arises  in  an  oblique  line,  from  the  membranous  area  above 
the  mesoplenron.  The  folds  of  the  imaginal  wings  seen  through 
the  translucent  nymphal  skin  are  fairly  constant  in  pattern. 

Metanotum  (ts) — The  metathoracic  tergnm  is  an  undivided 
sclerite  about  half  as  long  as  the  pronotnm,  with  no  sutures,  only  a 
pair  of  dimple-like  depressions  for  muscle  attachments.  The  wing- 
cases  (Fig.  24:  wc)  are  partially  hidden  under  those  of  the  meso- 
thorax  and  extend  to  the  posterior  margin  of  the  second  abdominal 
tergite  (ta.,). 

The  adjacent  thoracic  terga  are  joined  to  each  other  by  a nar- 
row strip  of  secondary-intersegmental  membrane.  A thin  flange 
(fl)  is  present  along  the  posterior  margin  of  each  tergnm,  which 
may  serve  to  protect  the  soft  membrane  when  the  tergal  sclerites 
are  pulled  apart  as  the  insect  bends. 

Thoracic  Pleura 
Figs.  23-31. 

In  the  nymph  each  plenron  forms  a complete  ring  around  the 
coxal  cavity.  This  condition  suggests,  according  to  Snodgrass 
(1927b),  ‘‘that  each  plenron  represents  a basal  or  snbcoxal  segment 
of  a leg.”  The  smooth,  sclerotized  upper  portion  of  the  plenron 
is  divided  by  a pleural  suture  into  an  episternum  and  an  epimeron 
homologous  with  those  of  the  adult ; the  loAver  portion  is  a Avrinkled, 
poorly  sclerotized  band  which  persists  in  the  adult  ‘‘as  chitinons 
ridges  on  edges  of  sterna”  (Snodgrass,  1927b).  Three  regions  are 
designated  for  this  lower  portion  of  the  pleural  ring : the  pre- 
coxale  or  precoxal  bridge,  the  infracoxal  arc,  and  the  posf-coxale 
or  postcoxal  bridge  (Snodgrass,  1935)  ; these  are  located  respec- 
tively : cephalad,  mesad  and  candad  of  the  coxal  cavity,  being  nn- 
demarked  from  each  other  and  recognizable  only  by  their  relative 
positions.  Adjacent  pleura  are  delimited  from  each  other  by  a 
suture  between  their  upper  sclerotized  portions  and  by  a fold  be- 
tween their  loAver  poorly  sclerotized  areas  (Fig.  30). 

Propleuron  (Figs.  23-29) — The  upper  parts  of  the  prothoracic 
plenron  are  much  reduced. 
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Due  to  the  lack  of  available  information  concerning  the  ho- 
mologies of  the  propleiiron  of  this  species,  only  a tentative  dis- 
cussion is  given  here.  The  coining  of  new  terms  is  deliberately 
avoided  in  order  not  to  create  unnecessary  synonyms  for  future 
workers  to  contend  with. 

The  internal  ridges  of  the  pronotum  and  propleuron  (Figs.  22, 
23,  26-29),  a brief  mention  of  which  it  is  hoped  might  furnish 
points  of  interest  to  future  workers,  are  as  follows ; The  pronotal 
suture  X has  an  internal  ridge  XR  which  extends  from  a point 
about  midway  on  the  ecdysial  cleft  to  the  anterior  margin  of  the 
pronotum,  which  margin  it  follows  very  closely  for  a short  distance 
before  joining  the  ridge  YR.  YR,  the  internal  ridge  of  suture  Y, 
extends  from  a point  about  half  way  between  the  anterior  and 
posterior  edges  of  the  pronotum,  obliquely  to  the  anterior  margin 
of  the  pronotum  where  it  joins  XR.  The  bases  of  these  crescent- 
shaped ridges  unite  first,  forming  exteriially  the  suture  XY ; 
further  on,  their  free  edges  unite.  A tendon  (td)  almost  as  long 
as  YR  marks  this  latter  junction.  The  pronotum  bends  ventrad 
ill  the  vicinity  of  XY. 

EpiR  and  Ern^R,  the  short  internal  ridges  of  the  sutures  EpiS 
and  E'm^S,  extend  respectively  inesad  and  laterad  from  the  tendon- 
marked  junction.  Ep^R  and  Ep^R  probably  deniarked  the  dorsal 
margin  of  the  episteriium  (epD  which,  according  to  Taylor  (1918), 
is  homologous  with  the  proepisterniim  of  Cicada  f ib  ice  u.  No  iu- 
forniation  is  available  coiieeriiing  the  homologies  of  Em^R  and 
EniiS ; they  may  be  either  the  dorsal  demarcation  of  the  anterior 
portion  of  the  epinieron  (em,)  or  purely  secondary  structures. 

The  Pleural  Ridge  (Figs.  26,  27,  29:  piq)  is  interpreted  here 
as  the  short  but  very  high  ridge  ventrad  of  the  junction  of  Ep.R. 
Its  ventral  end  protrudes  within  the  body  beyond  the  termination 
of  the  pleural  suture  and  has  a double  ball-and-socket  structure 
which  fits  onto  its  counterpart  on  the  basicosta  at  tlie  anterior  apex 
of  the  iiieron  (Fig.  28).  This  enlarged  ventral  end  of  the  ridge  is 
apparently  the  pleural  coxal  process  (pcpD. 

The  Pleural  Suture  (Fig.  23:  psD,  the  external  suture  of  the 
pleural  ridge,  is  very  short,  situated  anterior  to  the  coxal  cavity. 
It  lies  at  the  bottom  of  a deep  groove  formed  by  the  infolding  of  the 
episternum  and  epinieron  in  its  vicinity.  This  suture  is  interpreted 
here  as  the  pleural  suture  because  of  the  position  of  the  pleural 
coxal  process  mentioned  above.  It  also  corresponds  in  position  t ' 
the  pleural  suture  on  the  adults  of  M.  sepiendecim  (L.)  (Kramer, 
1950)  and  of  Cicada  tibicen  (Taylor,  1918). 
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The  Episternum  (epi)  is  probably  the  tiny  triangular  sclerite 
immediately  mesal  to  the  pleural  suture,  its  probable  dorsal  de- 
marcation being  the  suture  Epx8.  This  interpretation  is  in  agree- 
ment with  Taylor  (1918). 

The  Epimeron  (enii,  ein’l)  appears  to  be  cut  into  two  pieces 
by  the  downward  encroachment  of  the  pronotnm.  Snodgrass 
(1927b)  shows  these  as  continnons  with  each  other  ventrad  of  the 
pronotal  edge,  in  a figure  illustrating  the  snbcoxal  origin  of  the 
plenron  (in  which  the  specific  parts  of  the  proplenron  are  nn- 
labelled).  On  the  specimens  examined,  only  a narrow  strip  of 
very  weakly,  if  at  all,  sclerotized  membrane  connects  these  two 
areas  (Figs.  23,  24).  The  small,  triangular  anterior  piece  (eiUi) 
whose  probable  dorsal  demarcation  is  the  suture  Em^S,  is  in- 
terpreted as  the  anterior  portion  of  the  epimeron  as  it  lies  im- 
mediately laterad  of  the  pleural  suture  (Pigs.  23,  27,  29).  The 
larger  posterior  piece  (Figs.  24,  25:  em’l),  bounded  anteriorly  by 
the  lateral  margin  of  the  pronotnm,  and  the  membrane  of  the 
coxal  cavity,  is  interpreted  as  the  posterior  portion  of  the  epimeron, 
since  it  lies  immediately  cephalad  of  the  peritrenie  (pnii  ) of  the 
mesothoracic  spiracle  (sp^)  (See  Myers,  1928). 

The  Trochantin  ( tiii ) is  in  its  normal  position : its  lower  end 
articulating  with  the  basicoxite,  its  upper  end  joined  onto  the 
episternnm  near  the  pleural  suture  (Fig.  23). 

The  Precoxale  (pcxi)  is  a narrow,  poorly  sclerotized  strip 
‘‘extending  downward  from  the  episternnm  anterior  to  the  coxa  and 
the  trochantin”  (Snodgrass,  1935)  and  separated  from  the  cer- 
vical membrane  by  a deep  fold. 

The  PosTCOXALE  (poci)  is  a wider,  poorly  sclerotized  band 
extending  ventrad  from  the  posterior  portion  of  the  epimeron 
(eni’i). 

The  Infracoxal  Arc  (icaO  is  a wide  band  of  poorly  sclerotized 
area  lying  mesad  of  the  coxal  cavity  and  separated  from  the  ster- 
num by  a deep  fold  (Pigs.  30,  31). 

Mesopleuron  (Figs.  24,  25,  30,  31)  The  sclerites  of  the  meso- 
thoracic plenron  are  considerably  larger  than  those  of  the  pro- 
plenron and  are  quite  different  in  shape. 

A Pleural  Suture  (ps2)  extends  obliquely  from  the  pleural 
coxal  articulation  to  a point  near  the  base  of  the  wing  case,  dividing 
the  plenron  into  two  parts,  the  episternnm  and  the  epimeron. 

The  Episternum  (ep^)  is  a roughly  pear-shaped  sclerite  lying 
immediately  anterior  to  the  pleural  sntnre.  It  is  undivided. 

The  Epimeron  (enig)  lies  immediately  posterior  to  the  pleural 
sntnre,  and  is  almost  twice  as  large  as  the  episternnm.  A faint 
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suture,  2:,  represented  internally  by  a fold  extends  posteriorly  from 
the  pleural  suture  half  way  across  the  epimeron.  This  suture  ^ is 
possibly  homologous  with  the  suture  between  the  anepisternum  and 
katepisternum  in  the  adults  of  various  species  (Taylor,  1918  ; 
Crampton  and  Hasey,  1915 ; Myers,  1928 ; Kramer,  1950 ; and  other 
authors ) . 

An  area  of  wrinkled,  weakly  sclerotized  membrane  (Fig.  25: 
anib2)  lies  dorsad  of  the  epimeron  under  the  wing  case,  in  the  region 
in  which  the  alar  sclerites  of  the  adult  develop. 

The  Trochantin  (tu2)  is  considerably  broader  than  the  pro- 
thoracic  one,  and  its  entire  dorsal  margin  is  joined  to  the  epister- 
num,  its  lower  end  articulating  with  the  basicoxite  in  the  usual 
manner. 

The  Precoxale  (pcx2)  is  broader  than  the  prothoracic  one.  The 
Infracoxal  Arc  (ica2)  and  the  Postcoxale  (P0C2)  are  similar  to 
those  of  the  prothorax. 

Metapleuron  (Figs.  25,  30,  31).  The  metathoracic  pleuron  is 
very  similar  to  the  mesopleuron,  except  for  its  slightly  larger  size 
and  the  absence  of  suture  2;. 


Thoracic  Sterna 
Figs.  30-33 

The  thoracic  sterna  are  poorly  sclerotized  areas  and  are  not 
divided  into  sclerites.  They  are  demarked  from  the  adjacent,  pro- 
trusile  subcoxal  rings  by  folds  of  more  or  less  constant  position. 
The  sternal  parts  are  named  here  according  to  Snodgrass  1927b). 

Prosternum  (sti) — The  prothoracic  sternnm  is  a protrusile, 
roughly  rectangular-shaped,  undivided  area  between  the  prothoracic 
infracoxal  arcs  (icai,  icai)  bounded  anteriorly  by  the  cervical  mem- 
brane, and  demarked  posteriorly  from  the  mesothoracic  sternum  by 
a shallow  fold.  Internally  it  bears  a pair  of  f urcae  (Fig.  31 : fi)  on 
its  posterior  portion : without  visible  external  pits. 

Mesosternum  (st2) — The  mesothoracic  sternum  is  an  undivided, 
roughly  triangular  area  with  a long  posterior  region  and  it  is  larger 
than  the  prosternum.  It  is  bounded  laterally  by  the  posterior  por- 
tions of  the  prothoracic  infracoxal  arcs  (icai,  icai),  the  mesothoracic 
precoxales  (pcx2,  PCX2)  and  infracoxal  arcs  (ica2,ica2).  A central, 
ellipse-shaped  area  is  protrusile  and  slightly  more  sclerotized  than 
the  surrounding,  recessed  area  which  bears  many  folds  or  wrinkles 
which  allow  flexibility.  In  the  posterior,  recessed  region  a pair  of 
furcate  furcae  is  present  internally  (Figs.  31,  32:  f2)  : their  posi- 
tion is  marked  externally  by  a transverse  f ureal  pit  Fig.  30,  (fp2). 
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Metasternum  (sts) — The  metathoracic  sternum  is  an  undivided, 
kite-shaped  area  with  a long-  posterior  end,  and  it  is  about  the  same 
size  as  the  mesosternnm.  It  is  bounded  laterally  by  the  mesothoracic 
postcoxales  (pocv,  poco),  the  metathoracic  precoxales  (pcxo.,  pcxo) 
and  the  anterior  portions  of  infracoxal  arcs  (ica.3,  icas).  Posteri- 
orly it  is  adjacent  to  the  first  abdominal  sternite  (sai)  which  is 
wedged  between  the  posterior  portions  of  the  metathoracic  pleural 
rings.  A central  ellipse-shaped  area  resembles  that  of  the  meso- 
sternnm mentioned  above.  A single  median  bifurcate  furca,  is 
present  internally  in  the  posterior,  recessed  region  (Pigs.  31,  33: 
fs)  : its  position  is  marked  externally  by  a longitudinally  elongate 
f ureal  pit  Pig.  30,  (fps). 


Legs 

Pigs.  34-40 

The  mesothoracic  and  metathoracic  legs  are  not  highly  special- 
ized, but  the  prothoracic  legs  are  greatly  developed  and  specialized 
in  conjunction  with  the  fossorial  habits  of  the  insect. 

Eight  surfaces  of  the  leg  are  generally  easily  recognized : dorsal, 
postero-dorsal,  posterior,  postero-ventral,  ventral,  antero-ventral, 
anterior,  and  antero-dorsal.  In  cicadas,  however,  the  great  amount 
of  specialization  in  structure  and  position  in  the  prothoracic  legs 
may  lead  to  confusion  as  to  homologies  of  leg  surfaces.  The  above 
terminology  shall  therefore  be  discussed  and  concisely  defined  before 
proceeding  further. 

Since  the  articulatory  points  are  perhaps  as  fundamental  and 
as  conservative  as  any  leg  structures,  they  might  well  serve  as  the 
primary  landmarks.  According  to  Snodgrass  (1935)  : “the  coxo- 
trochanteral  hinge  is  always  dicondylic  with  an  anteroposterior 
axis”;  the  trochantero-femoral  articulations  if  present,  are  “usually 
dorsal  and  ventral”  ; the  femoro-tibial  articulations  are  anterior  and 
posterior.  Grimshaw  (1905)  explains  that  “the  LCRiral  surfaces  of 
the  femur  and  tibia  are  those  which  would  come  into  apposition  if 
the  leg  were  entirely  closed.”  On  the  coxa,  the  dorsal  surface  is 
that  which  is  continuous  with  the  dorsal  surface  of  the  femur  and 
which  offers  a full,  surface  view  of  the  plenro-coxal  articulation. 
The  prearticulate  portion  of  the  basicoxite  is  situated  on  the  dorsal 
and  anterior  surfaces  of  all  the  legs.  On  the  tarsus  the  ventral  sur- 
face is  that  on  which  the  pretarsal  unguitractor  is  situated.  Those 
surfaces  which  Marlatt  (1907)  labelled  as  the  “inner  face”  and 
‘ ‘ outer  face  ’ ’ of  the  fore-leg  of  the  cicada  nymph  are,  therefore,  the 
anterior  and  posterior  surfaces  respectively. 
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Prothoracic  Leg  (Figs.  34-38) — The  COXA  or  basal  leg  seg- 
ment is  long  and  subcylindrical.  Setae  ocenr  on  the  coxa  in  a 
band  along  the  posterior  surface,  in  a wider  band  on  the  antero- 
dorsal  surface,  in  a row  along  its  distal  margin,  and  all  over  its 
ventral  surface.  A narrow  basicoxite  (bcx)  (Snodgrass,  1935)  is 
marked  off  by  a basicostal  suture  (bcs)  which  suture  is  confluent 
with  the  coxal  margin  on  the  ventral  side.  The  meron  (me)  or  post- 
articulate  part  of  the  basicoxite  is  not  enlarged.  Both  a pleural 
and  a trochantinal  articulation  are  present  (Figs.  23,  28).  The 
well  developed  coxal  corium,  widest  on  the  posterior  side,  allows 
considerable  freedom  of  movement  in  abduction  and  adduction. 
The  longer  axis  of  the  coxal  cavity  (Fig.  30:  CCi)  is  at  an  acute 
angle  to  the  insect’s  mid-plane.  The  bases  of  the  coxae  are  not  con- 
tiguous. 

The  Trochanter  (tr)  is  horn-shaped.  Scattered  setae  are 
densest  along  the  ventral  surface.  Its  broad  proximal  end  is  articu- 
lated to  the  coxa  by  an  anterior  and  a posterior  point  each  consisting 
of  a curved  process  interlocking  with  a similar  one  from  the  coxa. 
Movement  through  more  than  90  degrees  is  allowed  on  this  hinge 
due  to  the  deeply  emarginate  dorsal  rim  of  the  coxa  and  the  over- 
lapping of  the  ventral  coxal  rim  over  the  trochanter.  Its  dorsal 
surface  being  but  a narrow  strip,  the  trochanter  is  joined  onto  the 
femur  in  an  extremely  oblique  fasliion.  A dorso-ventral  binge  con- 
sisting of  a dorsal  condyle  and  a ventral  point  of  apposition,  allows 
slight  movement  of  the  femur  in  a plane  perpendicular  to  that  of 
the  trochanter. 

The  Femur  (fe).  Because  Myers  (1929)  found  taxonomic  char- 
acters in  the  armature  of  the  prothoracic  femur  that  served  to  dis- 
tinguish all  the  known  species  of  cicada  nymphs  in  New  Zealand, 
and  because  Marlatt  (1907)  recognized  specific  characters  in  this 
armature  in  the  nymph  of  M.  sepfendecim  (L.),  the  femur  Avill  be 
discussed  in  detail.  This  largest  segment  of  the  fore-leg  is  nearly 
as  wide  as  long  and  compressedly  flattened.  The  armature  on  its 
ventral  side  consists  of  the  following : (I)  a comb  whose  base  is  about 
two-fifths  the  length  of  the  ventral  femoral  margin  and  which  has 
six  teeth  of  gradually  decreasing  length,  the  distal  one  being  the 
shortest  and  widest;  (2)  a spur  midway  on  the  ventral  femoral 
margin  which  is  about  twice  as  wide  at  its  base  as  the  approximat- 
ing comb-tooth  and  whose  distal  margin  forms  about  a sixty-degree 
angle  with  the  latter ; (3)  a proximal  bifid  spur,  about  three  times  as 
long  and  twice  as  wide  at  its  base  as  the  middle  spur.  The  ventral 
margin  between  the  two  spurs  (which  is  nearly  a straight  line)  is 
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slightly  shorter  than  the  basal  width  of  the  large  spur.  The  speci- 
mens studied  were  collected  after  the  last-instar  nymphs  had 
emerged  from  the  ground,  therefore  the  tips  of  the  comb-teeth  and 
spurs  have  been  worn  off.  Setae  occur  in  two  irregular  rows  near 
the  mid-lines  of  the  anterior  and  posterior  surfaces,  in  two  rows 
along  the  dorsal  surface,  in  two  rows  along  the  proximal  surface  of 
the  large  spur,  and  are  irregularly  scattered  between  the  spurs. 

The  Tibia  (tb)  is  scythe-shaped  and  compressedly  flattened, 
nearly  as  long  (including  spur)  as  the  femur  and  about  one  fifth  as 
wide  as  long.  Its  distal  end  beyond  the  tarsal  articulation  is  pro- 
duced into  a bifid  spur.  Three  notches  are  present  on  its  thin  ven- 
tral edge.  Setae  occur  in  a row  along  its  antero-dorsal  surface.  It 
is  articulated  to  the  femur  by  a dicondylic  hinge  consisting  of  an 
anterior  and  a posterior  condyle,  which  allows  the  tibia  to  move  in 
a range  of  more  than  90  degrees,  with  its  flexor  surface  against  that 
of  the  femur  in  a scissors-like  fashion. 

The  Basitarsus  (bt)  is  a ring-like  segment,  widest  on  its  ventral 
side.  Although  it  is  not  joined  to  the  tibia  by  definite  articulatory 
points,  the  extent  of  the  articular  corinm  is  such  that  movement  is 
restricted  nearly  to  one  plane.  By  motion  at  the  joint  the  tarsus 
may  be  laid  back  against  the  anterior  surface  of  the  tibia,  or  may 
be  extended  beyond  the  tibial  spurs.  In  the  last-instar  nymph  the 
tarsus  is  held  at  the  former  position  until  the  insect  emerges  from 
the  soil  (Marlatt,  1907;  Myers,  1929). 

The  Distitarsus  (dt),  the  second  and  distal  segment  of  the 
tarsus,  is  cylindrical  and  nearly  as  long  as  the  distance  between 
tibial  joints.  It  is  closely  joined  to  the  basitarsus. 

The  Pretarsus  (pt)  (Figs.  36-38),  consists  of  two  snbequal 
claws  or  ungues  (nn)  fused  at  their  bases  (nb).  A subrectangular 
imguitractor  consisting  of  a wide  distal  lobe  (utd)  and  a narrow 
basal  lobe  (utb),  both  ornamented  with  oval  callosities,  is  con- 
nected by  membrane-like  tissue  (utm)  with  the  notched  ventro- 
basal  region  of  the  fused  claws.  On  its  proximal  end  is  attached  an 
ungidtr  act  oral  tendon  (utt). 

Mesothoracic  Leg  (Fig.  39) — The  COXA,  considerably  shorter 
than  that  of  the  prothorax,  is  longest  on  its  dorsal  side,  much  shorter 
ventrally,  and  joined  obliquely  onto  the  coxal  cavity.  It  is  ovoid 
in  cross  section,  being  most  curved  on  its  ventral  side.  Setae  occur 
on  the  coxa  in  a broad  band  between  the  trochantinal  and  trochan- 
teral  articulations  and  all  over  the  ventral  surface.  Dorsally,  a 
narrow  hasicoxite  (bcx)  with  a slightly  enlarged  meron  (me)  is 
marked  off  by  a hasicostal  suture  (bcs).  A pleural  and  a trochan- 
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tinal  articulation  allow  abduction  and  adduction  of  the  coxa.  The 
longer  axis  of  the  coxal  cavity  (Fig.  30:  ccs)  is  almost  at  a right 
angle  to  the  insect’s  mid-plane.  The  bases  of  the  coxae  are  closer 
to  each  other  than  are  the  prothoracic  ones,  but  are  not  contiguous. 

The  Trochanter  (tr)  is  roughly  boat-shaped,  and  shorter  than 
that  of  the  prothorax.  Setae  occur  in  several  irregular  rows  over 
the  upper  posterior  surface  and  the  ventral  surface,  and  are  scat- 
tered all  over  the  anterior  surface.  Its  articulations  with  the  adja- 
cent segments  and  its  range  of  movement  are  similar  to  those  of  the 
prothorax. 

The  Femur  (fe)  is  a roughly  rectangular,  compressedly  flattened 
segment,  about  3 and  one-half  times  as  long  as  wide.  Setae  are  dis- 
tributed as  follows : two  bands  of  several  rows  each  bordering  the 
mid-line  of  the  anterior  surface,  the  ventral  band  being  spine-like, 
short,  and  stiff ; several  irregular  rows  along  the  mid-line  of  the 
posterior  surface;  some  on  the  dorsal  surface.  The  longest  setae 
are  on  the  postero-ventral  and  antero-ventral  surfaces. 

The  Tibia  (tb)  is  cylindrical  and  approximately  8 times  as  long 
as  wide.  Three  spurs  are  borne  on  the  anterior  side  of  the  distal 
margin,  the  dorsal-most  spur  being  the  stoutest.  Spine-like  setae 
occur  in  one  or  two  irregular  rows  along  the  mid-line  of  the  posterior 
surface.  Long  setae  occur  in  several  irregular  rows  over  the  tibia, 
the  ventral  and  dorsal  ones  being  longest  and  most  closely  spaced. 
The  tibia  is  articulated  with  the  femur  by  a dicondylic  hinge  which 
allows  movement  through  almost  a semi-circle. 

The  Basitarsus  (bt)  is  ring-like,  its  ventral  side  being  twice  as 
long  as  its  dorsal  side.  It  is  articulated  to  the  tibia  by  membrane 
and  can  move  in  somewhat  less  than  a semi-circle. 

The  Distitarsus  (dt)  is  long  and  cylindrical  and  closely  joined 
to  the  basitarsus.  Numerous,  scattered  setae  are  sparcest  on  its 
postero-ventral  and  antero-ventral  surfaces. 

The  Pretarsus  (pt)  resembles  that  of  the  prothoracic  leg  except 
that  it  has  one  seta  on  the  dorsal  surface,  and  two  setae  on  the  ven- 
tral surface  of  the  fused  bases  of  the  claws. 

Metathoracic  Leg  (Fig.  40) — The  hind  leg  resembles  the  mid- 
dle leg  in  all  respects  except  the  following.  The  longer  axis  of  the 
coxal  cavity  of  the  hind  leg  (Fig.  30 : ccg)  lies  at  a right  angle  to  the 
insect’s  mid-plane,  and  the  coxal  bases,  though  not  contiguous,  are 
closer  together.  The  femur  (fe),  approximately  four  times  as  long 
as  wide,  and  the  tibia  (tb),  approximately  nine  times  as  long  as 
wide,  are  slightly  longer.  The  setae  on  the  ventral  surface  of  the 
tibia  are  slightly  longer  and  denser ; the  spine-like  setae  are  slightly 
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stouter  on  the  femur,  and  are  absent  on  the  tibia.  Several  spines  of 
the  imag'inal  tibia  can  be  seen  through  the  nymphal  skin  on  the  dor- 
sal surface  and  along  the  distal  margin  of  the  tibia. 


Abdomen 
Figs.  41-48. 

The  abdomen  of  the  last-instar  nymph  of  M.  septendecim  (L.) 
is  broadly  joined  onto  the  thorax  and  consists  of  eleven  segments 
in  both  sexes.  The  abdominal  parts  are  less  strongly  sclerotized 
than  the  thoracic  terga  but  more  so  than  the  thoracic  sterna. 


Pregenital  Abdominal  Segments 

Figs.  41,  42. 

In  the  female  the  pregenital  segments  are  seven  in  number. 
Each  segment  consists  of  a tergite  and  a sternite,  which  sclerites 
are  transversely  rectangular.  A flange  (fl)  which  covers  the  inter- 
segmental  membrane  is  present  along  the  posterior  edge  of  each  of 
the  first  six  tergites.  The  abdominal  spiracles  are  oval,  non-oper- 
culate  and  much  smaller  than  the  thoracic  ones. 

The  main  part  of  the  first  tergite  (tai),  as  demarked  by  the 
extent  of  the  flange,  does  not  extend  as  far  laterally  as  the  succeed- 
ing tergites.  Lateral  to  the  main  part  of  the  first  tergite  is  a clear, 
trapezoidal,  raised  area  (tm)  which  corresponds  to  a similar  area 
in  the  male,  discussed  later. 

The  spiracles  (spai)  of  the  first  abdominal  segment  are  larger 
than  the  succeeding  ones  and  lie  in  the  lateral  membranous  areas 
on  either  side  of  the  body  near  the  posterior  margin  of  the  meta- 
epimeron  (Figs.  25,  41,  42).  Their  positions  indicate  the  anterior 
limit  of  the  lateral  portions  of  the  first  abdominal  tergite  while  the 
posterior  limit  is  partially  demarked  by  a groove  superposing  upon 
its  imaginal  counterpart. 

The  second  tergite  (tao),  slightly  shorter  than  the  succeeding 
tergites,  bears  on  each  of  its  lateral  ends  a hemispherical  protrusion 
(h)  underneath  which  lies  the  auditory  capsule  of  the  imago. 
Myers  (1928)  stated  that  these  auditory  capsules  on  Melanipsalta 
are  located  on  the  “ ventro-lateral  portion  of  the  second  abdominal 
tergite  ( jiaratergite,  Vogel)”.  Snodgrass  (1933)  wrote  that  those 
on  adult  Magicicada  septendecini  are  ‘‘located  at  the  ventral  lateral 
angles  of  the  second  segment  where  the  tergum  and  the  sternum  are 
confluent,”  and  again  referred  to  them  as  being  borne  on  “the 
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posterior  sclerite  of  the  second  sternum On  the  newly  molted 
images  of  this  species  studied  here,  a distinct  line  marking  a high 
internal  ridge  cuts  across  the  segment  just  dorso-laterad  of  the 
auditory  capsule,  and  a similar  but  smaller  ridge  extends  just 
cephalad  of  the  capsule.  (No  such  ridges  are  present  on  the  suc- 
ceeding segments.)  On  the  mature  uyniphs,  the  protrusions  are 
located  at  the  level  of  the  terga  of  the  succeeding  segments  but  are 
surrounded  by  membranous  areas  bearing  no  mark  to  delimit  them 
from  the  second  tergite  or  sternite. 

The  second  pair  of  abdominal  spiracles  (spas)  lies  transversely 
in  a membranous  area  antero-mesad  of  the  hemispherical  protru- 
sions mentioned  above  (Figs.  41,  42). 

The  third  to  seventh  tergites  (tag  to  tar),  several  times  as  long 
as  the  sternites,  are  strongly  arched,  while  the  sternites  are  en- 
tirely ventral  in  position.  The  third  and  fourth  tergites  are  the 
longest  and  the  seventh  tergite  is  the  widest  (Figs.  41,  42).  At 
each  lateral  end  of  each  tergite  an  area  is  marked  off'  by  a line  of 
indentation:  this  area  is  largest  on  the  third  tergite  and  progres- 
sively smaller  posteriorly.  Heymen  (1898)  named  these  areas 
Tergitwulste  stating  that  they  appear  to  be  formed  partly  of  para- 
tergite  and  partly  of  tergite,  and  that,  present  on  the  embryo,  they 
persist  through  the  nymphal  to  tlie  adult  stage.  Hansen  (1902 
a & b)  wrote  of  a sclerotized  pleural  region  on  the  abdomen  of  adult 
cicadas  but  his  view  concerning  this  lioniology  has  not  been  con- 
firnied  by  other  authors  (see  Myers,  1928).  The  term  Tergifwiihtc 
(tw)  is  adopted  here  merely  to  denote  an  otherwise  nameless  area, 
as  the  present  writer  is  unable  to  confirm  or  dis]uite  the  various 
views. 

The  first  sternite  (sai)  is  a triangidar  area  wedged  between  the 
metathoracic  postcoxales  (pocs),  demarked  anteriorly  by  the  meta- 
thoracic  furcal  pit  (fps)  and  posteriorly  by  a series  of  creases  of 
constant  position. 

The  second  sternite  (sa^)  is  as  long  as  the  succeeding  ones  and 
its  antero-lateral  regions  are  protrusile  (Fig.  41). 

The  third  to  seventh  sternites  (sag  to  sar)  are  approximately  as 
wide  as  their  corresponding  tergites  and  lie  directly  opposite  the 
latter.  The  fourth  and  fifth  sternites  are  the  longest  (Fig.  41).  On 
each  lateral  end  of  each  sternite  is  a wrinkled,  very  poorly  sclero- 
tized area,  continuous  A^dth  the  intersegmental  membrane  between 
the  tergites. 

The  third  to  seventh  pair  of  abdominal  spiracles  (spas  to  spa-) 
are  ventral  in  position.  They  are  small,  oval  openings  Iving  ob- 
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liqnely  to  the  ventral  median  line  (at  progressively  lesser  angles 
posteriorly),  near  the  anterior  margin  of  the  wrinkled  area  (Fig. 
41)  mentioned  in  the  above  paragraph. 

The  MALE  pregenital  segments  are  eight  in  nninber.  They  are 
similar  to  those  of  the  female  except  that  the  male  abdomen  is 
smaller,  and  that  the  area  marked  (tin)  on  the  first  tergite  is 
slightly  larger.  Immediately  underneath  the  latter  the  striated 
tymbal  of  the  adnlt  can  be  seen  through  the  translucent  nymphal 
skin.  Although  Myers  (1928)  stated  that  the  protrusion  (h),  en- 
closing the  auditory  capsule,  is  more  swollen  on  the  male  than  on 
the  female  nymphs,  the  present  writer  is  nnable  to  find  any  obvious 
sexual  difference  in  the  size  of  these  organs. 


Male  Terminalia 
Figs.  43,  44,  47,  48. 

The  male  terminalia  includes  the  ninth,  tenth,  and  eleventh  ab- 
dominal segments.  Genital  processes  are  absent.  The  shovel- 
shaped ninth  tergite  (tag)  covers  the  dorsal  portions  of  the  tenth 
and  eleventh  segments  as  well  as  the  anus  (Figs.  43,  47,  48).  Be- 
hind the  unmodified  eighth  sternite  (sag)  which  lies  over  its  imagi- 
nal  counterpart,  there  is  a.  narrow  region  including  two  pale,  bulg- 
ing and  poorly  sclerotized  antero-lateral  areas,  and  a bow-shaped, 
strongly  sclerotized  median  posterior  area  bearing  a mid-ventral 
suture  (Figs.  43,  44).  This  region  lies  directly  opposite  the  an- 
terior portion  of  the  ninth  tergite,  and  represents  at  least  in  part 
the  ninth  sternite  (sag).^ 

The  tenth  segment  (aio)  is  an  undivided  annulus,  with  a wide, 
glabrous,  strongly  sclerotized  ventral  portion,  which  forms  a bulging 
cap  over  the  imaginal  ventral  elaspers  (Crampton,  1922b,  Kramer, 
1950)  of  the  tenth  segment,^  and  a very  poorly  sclerotized  mid- 

^ Gustafson’s  (1950)  interpretation  of  abdominal  sterna  enlarges 
Snodgrass’  (1935)  idea. 

® Brittain  (1922)  states,  ‘Ghe  ninth  tergite  . . . roofs  over  the 
tenth  tergite  which  bears  a pair  of  hooked  processes  (surgonopods, 
Crampton  1922)  and  conceals  the  small  ninth  sternite  . . . the 
hooked  elaspers  which  in  this  family  are  not  parameres  but  proc- 
esses of  the  tergum,  probably  homologous  with  the  small  blunt  knobs 
on  the  corresponding  tergnm  of  Ceresa.  It  is  interesting  to  note 
that  in  Philaeiius  tliere  are  a pair  of  hooked  elaspers  homologous 
with  and  resembling  in  appearance  those  of  the  male  Cicadidae, 
though  this  insect  also  possesses  true  parameres.” 
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dorsal  region  (Figs.  43,  47,  48). 

The  eleventh  or  terminal  segment  (an)  of  the  abdomen  is  an 
nndivided  cap-shaped  area,  strongly  sclerotized  ventrally  and 
poorly  sclerotized  posteriorly.  The  anus  (an)  is  situated  at  the 
center  of  its  posterior  surface  (Fig.  48). 


Female  Terminalia 
Figs.  41,  42,  45,  46. 

The  female  terminalia  involves  the  eighth,  ninth,  tenth,  and 
eleventh  segments.  The  eighth  tergite  (tag)  though  smaller  than 
the  preceding  ones  is  unmodified.  The  ninth  tergite  (ta^),  similar 
to  that  of  the  male,  covers  the  dorsal  regions  of  the  tenth  and 
eleventh  segments  and  the  anus  (Figs.  41,  42), 

According  to  Snodgrass  (1933),  the  true  eighth  sternite  (sag) 
is  a small  spindle-shaped  area  immediately  posterior  to  the  seventh 
sternite.  On  this  the  gonopore  (gp)  is  situated.  The  ‘‘limh  base 
plate’ ^ of  the  first  gonopods  (Figs.  41,  45:  lb8)  is  a smooth,  in- 
completely divided  plate  lying  posterior  to  the  eiglith  sternite,  and 
is  honiologons  with  the  first  valvifers  of  the  adult.  Lateral  to  this 
plate,  on  each  side  is  a wrinkled  area.  The  eighth  pair  of  abdomi- 
nal spiracles  (spag)  lies  almost  lengthwise,  near  the  anterior  mar- 
gins of  these  wrinkled  areas.  The  first  gona poplnjses  (ghi)  are  a 
pair  of  processes  projecting  posteriorly  from  the  limb  base  plate 
and  are  honiologons  with  the  first  valvnlae  of  the  adult ; the  tips 
of  the  latter  are  ensheathed  by  the  nymphal  gonapophyses.® 

The  second  gonopods  (Figs.  41,  42,  45,  46),  belonging  to  the 
ninth  segment  and  lying  underneath  the  first  gonapophyses,  are 
slightly  wider  than  the  latter  and  are  honiologons  with  the  second 
valvifers  and  third  valvnlae  of  the  adult.  “The  true  ventral  region 
of  the  ninth  segment”  (Fig.  46:  sac,)  is  the  “clear,  sclerotized 
area  between  the  bases  of  these  second  gonopods”  (Snodgrass, 
1933).  The  second  gonapophyses  (Fig.  45:  glu)  are  represented 
by  a tnbe-like  process  arising  from  the  basal,  mesal  portion  of  the 
second  gonopods^  and  lying  hidden  between  the  latter  and  the  first 

® Readio  (1922)  figured  valve  I attached  to  ninth  plenron,  valve 
I and  valve  II  attached  to  ninth  sternnm. 

^ Gnstafson  (1950)  proposed  that  “gonopod”  be  dropped  from 
further  usage  because  the  genital  appendages  of  the  insects  are  not 
modified  pedal  appendages,  nor  fragments  nor  secondary  growths 
from  the  basal  segment  (coxite)  of  the  leg. 
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gonapophyses.  An  nnbroken  suture  extends  along  its  mid-ventral 
and  mid-dorsal  lines,  indicating  either  fusion  or  incomplete  divi- 
sion. This  process  is  homologous  with  the  third  valvnlae  of  the 
adult,  the  tips  of  which  it  ensheathes. 

The  tenth  segment  (aio)  resembles  that  of  the  male  in  being 
an  undivided  ring  whose  ventral  width  is  almost  equal  to  that  of 
the  limb  base  plates  of  the  first  gonopods,  but  is  much  narrower 
than  that  of  the  male  ; it  is  poorly  sclerotized  dorsally.  The  eleventh 
or  terminal  segment  (an)  is  like  that  of  the  male,  and  the  anus 
(an)  is  terminal. 


Measurements  of  Nymphal  parts'^ 
(in  millimeters) 


Body  Dimensions 


Male 

Female 

Length  of  Body 

23-28.5(15) 

26-30(18) 

W of  Head 

6.6-7.2(12) 

7.1-7.6(13) 

L of  Pronotum 

3.64-4.90(12) 

4.48-5.04(11) 

W of  Pronotum 

7.28-8.68(12) 

8.12-8.96(11) 

L of  Mesonotnm 

3.92-5.53(12) 

4.34-6.30(12) 

L of  Metanotnm 

0.84-1.40(12) 

Forelegs 

1.12-1.68(12) 

L of  Coxa 

4.62-5.32(12) 

5.32-5.74(9) 

L of  Trochanter 
L of  Femur  (joint 

2.52-3.36(12) 

3.22-3.50(9) 

to  tip  of  comb) 
L of  Femur  (joint 

4.06-4.76(12) 

4.46-5.04(9) 

to  joint) 

W of  Femur 
( including  large 

3.71-4.34(12) 

4.06-4.62(9) 

spur ) 

L of  Tibia 

4.34-4.76(12) 

4.48-5.04(9) 

(without  spur) 

2.66-3.08(12) 

2.66-3.50(9) 

L of  Tibial  spur 
L of  Tarsus 

1.12-1.4(12) 

1.26-1.68(9) 

without  xn-etarsus 

2.52-2.80(12) 

2.52-3.08(9) 

L of  Pretarsus 

0.35-0.42(12) 

0.42(9) 

Figures  in  parentheses  indicate  number  of  specimens  measured. 
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Midleg-s 

Male 

Female 

L of  Coxa 

2.80-3.40(6) 

3.08-3.50(5) 

L of  Trochanter 

2.38-2.80(6) 

2.52-2.94(5) 

L of  Femnr 
L of  Tibia 

4.40-4.90(6) 

4.76-5.60(5) 

(without  spurs) 
L of  Tarsus 

5.60-6.61(6) 

5.88  -7.00(5) 

( without 
pretarsns) 

2.38-2.66(6) 

2.50-2.80(5) 

Hindlegs 

L of  Coxa 

2.80-3.30(6) 

3.29  -3.78(5) 

L of  Trochanter 

2.10-2.52(6) 

2.52-2.80(5) 

L of  Femnr 
L of  Tibia 

4.90-5.05(6) 

4.90-5.74(5) 

(without  spurs) 
L of  Tarsus 

6.30-6.86(6) 

6.02-7.28(5) 

(without 

pretarsns) 

2.30-2.66(6) 

2.52-2.80(5) 

Appendix  I 


Comparison  of  Various  Interpretations  Upon  the  Head  of  the 
Cicada  and  Related  Homoptera 

Below  is  a list  of  terms  used  in  this  paper,  their  abbreviations 
and  the  corresponding-  terms  used  by  other  authors  in  the  field. 
(The  latter  are  quoted  with  no  interpretation  attempted  by  this 
writer.)  Each  paper  cited  is  indicated  by  a nnmber,  as  follows; 


1. 

Marlatt 

1895 

M.  septendecim  (L.),  adult 

2, 

Marlatt 

1898 

(1907) 

31.  septendecim  (L.),  adult 

3. 

Meek 

1903 

31.  septendecim  (L.),  adult 

4. 

Muir  and  Kershaw 

1911a 

Cicada  (sp.  ?)  and  other  Homop- 
tera, adults. 

5. 

Muir  and  Kershaw 

1911b 

Pristhesancus  papuensis  {Bedu- 
viidae),  embryo 

6a. 

Muir  and  Kershaw 

1912 

Siphanta  {Fla-tidae),  embryo 

6b. 

Muir  and  Kershaw 

1912 

Cicada  (sp.  ?),  nymph 
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7. 

Comstock 

1920 

8. 

Crampton 

1921 

9. 

Snodg-rass 

1921 

10. 

Imms 

1925 

11. 

Muir 

1926 

12. 

Snodgrass 

1927a 

13. 

Myers 

1928 

14. 

Metcalf 

1929 

15. 

Muir 

1929 

16. 

Crampton 

1932 

17. 

Snodgrass 

1935 

18. 

Snodgrass 

1938 

19.  Spooner 

1938 

20. 

Evans 

1938 

21. 

Evans 

1941 

22. 

Ferris 

1943 

23. 

Butt 

1943 

24. 

Snodgrass 

1944 

25. 

Snodgrass 

1947 

26. 

Snodgrass 

1950 

27. 

Du  Porte 

1946 

28. 

Kramer 

1950 

M.  septenclecim  (L.),  adult 
(follows  1,  2,  3) 

Cicada,  adult. 

M.  septendecim  (L.),  adult  and 
nymph 

Homoptera,  adult 
Melanipsalta,  nymph 
M.  septendecim  (L.),  adult  and 
nymph 

Cicadidae,  adults 

M.  septendecim  (L.),  adult  and 

Dog-day  Cicada,  adult 

Hemiptera 

Homoptera:  Jassid 

if.  septendecim  (L.),  adult 

M.  septendecim  (L.),  adult, 

Cephisus  siccifolius  Walker, 

nymph. 

Tihicen  Sayi,  adult  and  nymph 
Cicadidae 

T.  tomentosa  White,  adult  and 
nymph 

Tartessus,  adult  and  nymph, 

Cereopid,  adult,  Hemiodoecus 

fidelis  Evans,  nymph 

Homoptera,  adults 

if.  septendecim  (L.),  adult 

if.  septendecim  (L.),  adult  and 

nymph 

M.  septendecim  (L.),  adult, 

Tihicen  (sp.  ?),  adult,  Cephisus 

sic cifo lias  W alker 

if.  septendecim  (L.),  nymph  and 

Philaenus,  adult 

if.  septendecim  (L.),  adult 


coronal  suture  (crs) 

crs  (12,  20,  27)  ; epicranial  suture  (3)  ; epicranial  stem,  ^ Visible 
in  nymph,  invisible  in  adult”  (19)  ; Y-shaped  ridge  internally  (28). 
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frontal  suture  (fs) 

fs  (27),  and  present  only  in  nymph  (12)  ; epicranial  arms,  seen 
in  nymph  at  ecdysis,  a fairly  distinct  Y-line  occurs  internally  in 
adult  (13),  and  internally  ^Hwo  somewhat  divergent  ridges”  ex- 
tending ‘^anteriorly”  from  the  median  ridge  (28)  [present  writer 
cannot  find  these  in  adult]  ; epicranial  arms  and  extend  behind 
antefrons  in  nymph,  not  visible  in  adult  (19)  ; “line  of  dehiscence” 
in  nymph  (11)  ; epicranial  suture  (3),  and  fs  of  20,  fs  of  12,  epi- 
cranial suture,  fs  and  es  can  all  co-exist  in  Homoptera  (20)  ; post- 
frontal sture  (22)  fs  and  postfrontal  s.  homologous  (27) 

epistomal  suture  (es) 

es — bounding  pclp  laterally  and  dorsally  identified  by  anterior 
tentorial  pit  (17)  ; extent  not  indicated  (23)  ; median  portion  in 
dotted  line  (16)  ; frontoclypeal  suture  (12)  ; and  lower  portions  are 
clypeo-loral  sutures  (18)  ; a strong  apodemal  ridge  (28)  ; fronto- 
clypeal suture  (23)  and  median  portion  (dotted)  is  continuous  with 
gs,  each  lower  portion  is  “a  suture  extending  from  each  proximal 
corner  of  aclp”  shown  as  not  continuous  with  “frontoclypeal  su- 
ture” in  nymph  (19)  ; median  portion  is  “es”  extends  to  in  front 
of  antennae,  lower  portion  is  “cs,”  esap  is  “apodeme  of  cs”  (20)  ; 
pharyngeal  sulcus  (lateral  portions  of  es),  (pharyngeal  strut  is 
portion  of  apodeme  between  esap  andfpmp)  (6b)  fs  fused  (9,  11), 
“T-shaped”  (3),  and  apodeme  widens  ventrally  to  form  frontal 
plate  which  gives  support  to  posterior  half  of  pharyngeal  floor  (11), 
median  portion  is  a transverse  fold,  lateral  portions  are  frontal  su- 
tures, esap  is  frontal  apodeme,  following  11  (13). 

transfrontal  suture,  and  fronto-genal  suture  (extending  to  point 
dorsad  of  aat)  (27). 

clypeal  suture  (cs) 

not  labelled  (12,  17,  26,  11,  20)  ; dotted  line  (16,  19),  definite 
(suture?)  (28). 

genal  suture  (gs) 

mandibular  suture-edges  not  cemented  or  joined  by  membrane 
(4)  ; mandibular  sulcus  (6b). 

genal  suture — flange-like  apodeme  forms  anterior  support  of 
pharyngeal  floor  (11,  13,  20),  and  is  lateral  limit  of  clypeus  (19)  ; 
gs.  deep  membranous  fold,  anterior  part  is  membranous  portion  of 
nvmphal  mandibular  plate,  posterior  part  is  suture  between  gena 
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and  postgena  (12)  ; genal  apodeme — bar  mentioned  as  protractor 
apodeme  (9);  genal  sntnre  (Fnlgorids:  gs  not  a suture  because 
“merely  apposed,”  “not  joined”)  (28). 

maxillary  suture  (ms) 

maxillary  snlciis  (6b);  ms  (20),  except  anteriorly  only  recog- 
nizable as  crease  (11)  ; not  labelled  (21)  ; traces  indicate  fusion  of 
maxilla  and  postgena  (19). 

maxillary  apodeme  (inxap) 

inxap  (21),  and  formed  by  invagination  at  inner  side,  distal  end 
of  mxp  (11,  13)  ; appears  to  be  apodemal  process  from  mxp  (28). 

labial  fold  (Is) 

labial  sntnre  (11),  and  “must  be  homologous  with  postoccipital 
sntnre”  (20)  ; “not  found,”  may  be  (a)  line  of  attachment  of  Ibmb 
to  postgena,  or  (b)  postoccipital  sntnre  of  18  (19). 

vertex  (vx) 

vx — top  of  head  with  ocelli  and  antennae  continuous  laterally 
with  mxp  (12). 

portion  of  vx  (3,  9,  11)  ; vx  (28),  and  with  lateral  ocelli  (7).  and 
on  both  sides  of  crs  (20),  and  delimited  anteriorly  by  epicranial 
arms  (19). 

frons  (fr) 

cephalic  part  of  epicraninm  bears  3 ocelli  (3). 
fr  (19,  28),  and  with  median  ocellus  (7),  and  between  “eps” 
and  “es”  (20,  21)  ; present  in  nymph,  identified  by  epicranial  arms 
and  ocellus  (12,  17,  18)  ; figured,  not  named  (1,  2). 

fr — “median  portion  of  the  antennal  segment,”  although  may 
be  delimited  by  different  sutures  in  different  species  (22,  25) 
[theory  widely  accepted]. 

“part  of  true  fr”  (13). 

postfrons  (fs  and  postfs  homologous)  (27). 

postclypeus,  anteclypeus,  and  labrum  (pclp,  aclp,  Im) 

pclp,  aclp,  Im  (12,  17,  18,  16,  19,  20,  21,  23,  28). 
fr  (or  fr  and  clypens),  may  be  clypens  (or  clp  and  Ini;  or  Im) 
third  sclerite  nnnamed  (11). 
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fr,  clp,  Im  (9,  14)  part  of  fr,  clp,  Im  (13),  fr,  clp,  Im  and  epi- 
pharynx  (]ni  with  under  surface  grooved  and  closely  fitted’’  onto 
epipliarynx)  [artifact?]  (3),  no  projection  from  epipharyngeal 
surface  visible  externally  (19). 

antefrons  and  pclp,  aclp,  Im  (27). 

clp,  Im,  Im  (1,  2). 

clp,  Im,  epipliarynx  (4,  5,  7,  10). 

labium  (lb) 

lb  (14,  20,  28),  and  suspended  from  cervical  membrane  (9,  12, 
13,  17),  and  suspended  from  membrane  posterior  to  mxp  (12,  23)  ; 
attached  to  head  and  floor  of  prothorax  (21)  ; 3 segmented  and  ‘‘at- 
tached to  chitinized  collar  of  prothorax”  (3). 
lb — mentum,  palpigers,  palpi  (16). 
lb — submentum,  mentum,  ligula  (1,  2) 

lb — submentum,  mentum,  palpigers  with  vestiges  of  palpi  (7 
quotes  Leon  and  1). 

lb — entire  fusion  of  second  maxillae  (5,  6). 
lb — “no  unanimity  of  opinion”  (10). 

lorum  and  bridge  (Ir;  a) 

Ir,  a— part  of  hypopbarynx  (18,  23,  26,  27). 

Ir  (10),  and  outer  parts  probably  from  clypeus,  although  narrow 
arm  between  lorum  and  hypoj)barynx  probablv  from  bvpopbarvnx 
(28). 

gena  or  part  of  gena  (11),  belongs  to  mandibular  segment  (12) 
lorum  most  of  true  genal  area  (13)  ; Ir  or  mandibular  sclerite 
(situated  below  gena),  gena  is  region  below  eye  (3). 

mandibular  sclerite,  base  of  mandibular  seta  (1,  2,  7). 

“lateral  development  of  clypeal  region,”  “lies  between  pharyn- 
geal and  mandibular  sulci  and  are  formed  by  them”  with  no  rela- 
tion to  mandibles  (5,  6a). 

paraclypeus — lateral  free  plates  of  clypeus  (4)  ; part  of  clypeus 
(Crampton,  1921)  (19,  20,  22). 

maxillary  plate  (mxp)  and  stipes  (b)  and  galea  (c). 

mxp,  and  stipes  (homologous  with  maxillary  lobe  of  flea,  body 
of  maxilla  of  tlirips),  and  galea  (small  soft  appendage  at  ventral 
tip)  (24)  ; mxp — upper  part  probably  is  gena,  ventral  lobes  equal 
basal  part  of  maxilla  united  with  bead  (17)  ; probably  postgena, 
separated  from  vx  in  nymph,  1)  and  c from  maxilla  (12)  ; dorsal 
portion  mxp  not  named,  and  stipes  (middle  portion)  and  galea 
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(ventral  portion)  (8)  ; mxp — at  least  in  part  is  gena  and  postgena 
pins  portion  of  maxilla,  h and  c are  maxillary  process  (19). 

mxp — suspended  from  gena  (no  snbgenal  suture)  (20)  ; con- 
tinnons  with  cranium  merging  into  gena  behind  eye  (23),  mxp  (21, 
13),  and  that  portion  of  the  head  to  which  it  is  fused  (11)  ; maxil- 
lary sclerite  (3);  ‘‘postero-lateral  plate’'  (9). 

base  of  maxillary  seta  (1,  2)  ; mxp — developed  ^‘directly  from 
the  basal  joint”  of  the  second  of  appendages  completely  amalga- 
mated with  head  capsule  (5)  ; mxp — cardo  and  stipes  (6a,  7). 

tentorium — same  as  author’s  (3,  4,  5,  6a,  12,  23,  28) 

tentorium  is  segmental  apodeme  (11)  ; not  homologous  with 
orthopteroid  (15). 

tentorium  is  tergal  (20). 

corporotentorium  (ct) 

ct  (3,  11,  12,  13,  14?,  15,  19,  21,  23,  28). 

posterior  tentorial  arm  (pat) 

pat — extends  to  posterior  margin  of  mxp  just  above  ends  of  lat- 
eral cervical  sclerite  (12)  ; similar  (13,  23,  28)  ; reaches  occipital 
wall  of  head  at  a process  which  looks  like  condyle  (nymph),  reaches 
head  wall,  no  condyle-shaped  structure  shown  (adult)  (19)  ; “ten- 
donons  strands”  connecting  ct  with  head  wall  (3). 
pat — figured  as  terminating  at  tip  of  hw  (20,  21). 
pat — rests  on  ‘dnxap”  (hw  and  mxap?)  to  which  ^^dat”  are 
joined  (11)  ; arose  from  ''posterior  suture”  (postoccipital  suture?) 
connected  to  hw  by  ligamentous  connections  (nymph),  by  "highly 
chitinized”  connection  (adult)  (15). 

posterior  tentorial  pit 

lost  in  cicadas  ( 28 ) ( present  author  agrees ) ; none  shown  ( 3 ) . 
posterior  tentorial  pit — at  base  of  "maxillary  sulcus”  [sic] 
(Fig.  11  showed  invagination  near  but  not  directly  connected  with 
pat)  (6b)  ; definite  connection  between  pat  and  head  wall  (11)  ; 
invagination  on  labial  suture  (Is)  possible  (13)  ; "doubtless  on  the 
postoccipital  suture,”  only  difficult  to  find  (20). 

anterior  tentorial  arm  (aat) 

aat — (9,  23),  and  to  suture  behind  pclp  at  the  upper  end  of  Ir 
(Fig.  6 shows  these  on  gs)  (12)  ; arise  from  base  of  gs  (at  bottom  of 
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fold)  (19)  ; pit  at  junction  of  gs  and  es  (28)  ; seems  to  arise  from 
gs  (?)  although  anterior  to  antennal  socket  (21)  ; from  posterior 
end  of  '^mandibular  snlcns”  (6b)  ; termination  same  as  12,  along 
line  where  the  mandibular  sclerite  meets  the  fr  (3)  ; arises  on  es 
where  it  approaches  cs  at  posterior  apex  of  Ir  (20). 

dat — arises  near  genal  suture  (11,  15)  ; arises  from  genal  apo- 
deme  near  antafossa  (13). 

dorsal  tentorial  arm  (dat) 

dat — branches  from  aat  close  to  origin  (20)  ; apex  with  an- 
tennal muscles  (28)  ; to  vicinity  of  antennal  socket  (6b). 

absent  in  adult  and  nymph  (19)  ; absent  in  T.  Sayi  (23). 

not  mentioned  although  shown  in  Fig.  4 (11). 

mandibular  stylet  (mds) 

mds  (24,  25,  26,  3,  28),  and  protractor  arm  articulates  with 
posterior  margin  of  Ir  (23),  and  has  forked  base  (21,  17)  ; attached 
to  posterior  corner  of  Ir  (20)  ; mdsb  forked,  one  arm  and  Ivri 
[adult?]  (19). 

mandibular  seta  (4),  and  mdsb  is  sheath  of  seta  (1,  2). 

mds  is  whole  of  embryonic  mandible  (12,  14)  ; "developed  di- 
rectly from  the  first  pair  of  appendages  behind  the  stomadenm 
of  the  embryo’’  (5,  10)  ; llomopterons  mouthparts  develop  in  same 
manner  as  Heteroptera  (6a,  10),  mandibular  seta  in  part  of  man- 
dible (7 — Heymons,  10)  ; is  skeptical  of  5,  6a  and  7 (9,  13). 

mandibular  lever  (Ivri)  (only  in  adult) 

Ivri  and  protractor  arm  articulate  with  postero-lateral  margin 
Ir  (18),  and  in  external  membranous  groove  between  Ir  and  mxp, 
articulates  with  dorsal  end  of  Ir  (17)  ; from  invagination  at  upper 
end  gs  (19)  ; at  base  of  protractor  arm  (23)  ; articulates  with  Ir 
just  behind  a.t.  pit  (28)  ; "quadrangular  sclerite”  with  single 
hinges  (3)  ; articulates  by  "true  ginglymus  articulation”  at  poste- 
rior end  mandibular  suture  (4). 

mandibular  protractor  arm  (pnid)  (and  muscles) 

nymph : pmd  formed  by  membranous  separation  of  the  entire 
posterior  border  of  Ir  (12)  ; attached  on  internal  margin  of  Ir  (21)  ; 
"articulated  on  oral  margin  between  the  clypeus  and  maxillae”  (5)  ; 
(mandibular  pillar  (Ivri?)  with  pmd  attached  (6b)  ; rod  of  genal 
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suture  attached  to  outer  corner  of  mxsb  (mdsb?)  and  extends  to 
oena  and  apodeme  (11)  ; pnid — rod  to  gena  and  apodeme  which  sup- 
port pharynx. 

adult : pind  ( 23 ) ; inner  surface  of  Ir  ‘ ^ thin  apodemal  inflection  ’ ’ 
along  inner  edge  of  Ivi'i  (17)  ; pmd  and  Ivri  articulate  with  postero- 
lateral margin  Ir  (18)  ; pmd  is  on  arm  of  mdsb  which  is  connected 
with  Ir  (9)  ; is  from  inner  anterior  margin  Ir  (20)  ; from  Ir  to  Ivri, 
and  apodeme  of  stylet  (28,  24,  25,  26)  ; from  Ir  and  lower  face  to 
protractor  arm  (13)  ; pmd  is  muscular  base  of  seta  (1,  2)  ; pmd 
from  maxillary  sclerite  [sic]  (3). 

mandibular  retractor  (rind)  (and  muscles) 

nymph:  rmd  muscle  to  head  capsule  (11),  on  one  arm  mdsb 
(19)‘ 

adult:  rmd  muscles:  one  between  forks  of  mdsb,  or  on  base  (24, 
25,  26,  23)  ; one  to  tendon,  or  retractor  arm  (24,  25,  26,  23,  19), 
which  is  from  vx,  or  epicranium  (28,  9,  17),  which  is  from  three 
origins  (3)  ; rmd  to  head  capsule  (11),  and  from  mdsb  (13). 

maxillary  stylet  (mxs) 

mxs  (21,  23,  24,  25,  26,  28),  and  is  lacinia  of  embryonic  maxilla 
(12,  18),  detached  lacinia  and  its  base  sunk  into  head  capsule  and 
forms  cup-shaped  base  (8),  is  skeptical  of  5,  6a,  and  Heymons  (9)  ; 
maxilla  (14). 

maxillary  seta  (13,  3,  1,  2)  and  probably  palpifer  (4),  and 
mdsb  is  sheath  of  seta  (1,  2),  and  ‘^developed  directly  from  the 
distal  joint  of  the  second  pair  of  appendages”  (5,  10)  ; not  palpus, 
may  be  palpiger  or  combination  of  lacinia  and  galea  (6a,  10,  20)  ; 
quotes  Hejunons  and  Muir  (7). 

maxillary  lever  (lvr2) 

nymph : h ( 12 ) , is  crescent  sclerite  of  Comstock,  and  is  a thick- 
ening of  the  wall  of  mxap  (11). 

adult:  lever  sclerite  (24),  articulates  with  mxap  not  with  mxp 
(28),  to  posterior  edge  mxp  (23,  20),  like  lvr2  of  Heteroptera 
(adnlt?)  (19)  ; “crescent  shaped  sclerite”  (3). 

maxillary  protractor  arm  (pmx)  (and  muscles) 

setal  muscles  have  little  homologies  with  biting  insects  (12) 
[See  discussion  under  lorum]. 
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adult:  One — from  mxp  to  mxsb  (28,  23,  17),  but  is  from  Ir  (3), 
but  is  to  mxp  and  & (9).  One — from  mxp  to  Ivrs  (28,  23,  17), 
but  is  from  Ir  (3)  ; pmx?  (25,  26),  attached  to  walls  of  mxp  (4)  ; 
from  lower  part  mxp  to  where?  (13);  bulbous  expansion  of  seta 
(1,2). 

maxillary  retractor  arm  (rmx)  (and  muscles) 

nymph  ? : one  from  mxsb,  one  from  arm  of  mxsb,  both  to 
epicraninm  (9)  ; setal  muscles  have  little  homologies  with  biting 
insects  (12). 

adult:  three,  one  from  vx,  or  epicraninm,  to  mxsb  (28,  23,  24, 
25,  26,  17)  ; one  from  separate  origin  on  vx,  to  mxsb  (28,  23,  24, 
25,  26,  17)  ; one  from  tentorium  to  Ivro  (28,  23,  24,  25,  26)  ; rmx — 
from  vx  to  where  ? ( 13) . 

hypopharynx 

hypopharynx  (7,  20)  and  joined  broadly  to  lora  (28)  ; laterally 
margins  of  aclp  invaginate  (membranous  in  cicadas)  and  serve 
as  support  for  salivary  pump  and  for  mesal  margins  of  mds  and 
mxs”  (19)  ; is  part  of  pharynx  (4). 

lingua  (mh) 

mil — median  lobe  connected  to  Ir  by  a (12),  is  small  free  apical 
lobe  (18,  23,  24,  25,  26),  conical  lobe  (17),  median  lobe  of  hypo- 
pharnyx  (9,  20). 

hypopharnyx  (7,  10,  13)  and  is  ‘‘ontgrowth  of  inner  surface  of 
lb  floor ”(  ?)  (3),  and  is  “attached  to  upper  base  of  loAver  lip” 
(1,2). 

sublingual  plates  (p) 

sublingual  sclerites,  union  forms  cup  to  contain  salivary  syringe 
(18,23,24,25,26). 

“salivary  syringe  apodeme”  (20). 
part  of  pharynx?  (4). 

salivary  syringe,  and  canal  (syr,  canal) 

syr  (12,  18,  23,  24,  25,  26,  20),  and  homologous  salivarnm  of 
Orthoptera,  similar  to  Dipterous  syr  (17),  and  homologous  with 
clanstrnm  salivae  (Hansen)  of  Diptera  (5,  6a)  ; salivary  pump  (9, 
14),  salivary  injector  (3). 
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salivary  duct  (10),  salivary  canal  extends  into  interlocked  setae 
(13). 

parts  of  hypopharynx  (4). 

hypopharyngeal  wing  plates  (liw) 

hw — special  development  of  Hemiptera  (12,  18),  is  secondary 
structure  (19). 

hypoj:)liaryngeal  apodeme  (21),  and  not  directly  continnons 
with  inxp  as  Mnir  said  (20)  ; hypopharyngeal  lamellae  (3)  ; parts 
of  hypopharynx  (1,  2,  4). 

hw — joined  to  inxap  (28)  ; part  of  “mxap”  (?)  not  otherwise 
mentioned  (11). 

anterior  tentorial  arms  [sic]  (15). 

sucking  pump  (pnip),  floor  (fpmp)  and  roof  (rpmp) 

cibarinm  (18,  23),  and  fpmp)  is  dorsal  wall  of  hypopharnyx 
(12,  28),  fpmp  with  month  cleft,  and  rpmp  is  epipharyngeal  sur- 
face of  aclp  (17)  ; fpmp  is  loral  lamella  homologous  with  sitophore, 
and  rpmp  is  clypeal  lamella  (24,  25,  26)  ; sucking  pump  (21),  and 
fpmp  is  a circular  membranons  plate  joined  to  clypeal  apodeme  and 
lornni,  two  layers  of  floor  separable  (20). 

pharynx  (9,  14),  and  fpmp  is  lower  trough  of  pharynx,  rpmp  is 
upper  trough  of  pharynx  (3),  and  fpmp  has  two  layers, 
sclerotized  layer  homologous  with  frontal  plate  of  Orthoptera, 
floor  of  pump”  is  membranous  and  separable  from  frontal  plate 
(11)  ; follows  11,  ‘‘unable  to  achieve  separation  of  floor  from  plate, 
but  had  no  specimens  near  ecdysis ” ( 13 ) [author  : separation  proba- 
ble artifact]  ; cannot  agree  with  12  (15). 

anterior  part  of  pharynx,  “fastened  to  the  anterior  part  of 
clypens  by  two  chitinized  pharyngeal  strncts”  [loral  a<podemes], 
posterior  to  this  point  [posterior  to  mouth  cleft]  pharynx  separates 
into  epipharynx  and  hypopharynx  (4). 

rpmp  is  epipharynx  ( ? ) , a “ rather  chitinons,  ” “ keel-like  struc- 
ture projecting  from  . . . the  roof  of  the  month,  attaching  to  the 
clypens  and  labrnm”  and  fitting  tightly  between  lora  (1,  2,  Fig. 
23,  Id  and  I’d’). 

pharynx  (ph) 

ph  (12,  24)  ; dorsal  end  of  ph  (3)  ; supplementary  ph  (14). 

functional  mouth  (mth) 

food  meatus  (24)  ; month  (14)  ; “pharyngeal  canal,”  strongly 
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chitinized  (3)  ; pharyngeal  duct  (10). 

stylet  pouches 

hw  and  anterior  membrane  meet  at  dorsal  tip  hw  to  form  pouch 
(28)  ; invaginations  of  ventral  head  wall  between  inner  surface  of 
mxp  and  outer  surface  of  hw  (17)  ; lateral  hypopharyngeal  sur- 
faces form  walls  of  setal  pouches  (12);  '^maxillary  stylet  goes 
through  the  membrane  (''hypodermis”)  at  the  base  of  the  inner 
side”  of  mxp  (4,  6b?)  ; gs  joins  ''mxap”  to  form  pouch  (11,  13). 


Appendix  II 

Notes  on  the  Homologies  of  the  Adult  Cicadan  Head 

A resume  of  the  various  interpretations  of  the  homologies  of 
the  adult  cicadan  head  may  be  helpful  to  future  workers  in  their 
interpretations  of  the  nymphal  cranium,  since  the  nymphal  and 
adult  head  capsules  appear  to  be  very  similar  and  information  on 
the  former  is  very  scarce.  (See  Appendix  I.).  Each  term  used  by 
other  authors  (in  quotation  marks)  is  supplemented  with  its  syn- 
onymous equivalent  used  in  the  text  (italics). 

(1)  Epicranial  suture  and  frons — there  is  a diversity  of  opinion 
regarding  their  presence  and  interpretation  (Appendix  I).  Ferris’ 
(1943)  and  Snodgrass’  (1947)  widely  accepted  theory  (that  the 
frons  is  an  arbitrary  apotome  representing  the  median  region  of 
the  antennal  segment,  bearing  the  median  ocellus  and  the  pharyn- 
geal dilators)  when  applied  to  the  cicadan  head,  confirms  the  valid- 
ity of  this  identification  (see  text). 

(2)  The  postclypeus,  anteclypeus  and  lahrum  have  been  inter- 
preted in  several  ways  (Appendix  I)  : 

( a ) ‘ ‘ Postclypeus,  anteclypeus,  lahrum  ’ ’ ( Appendix  I ) . 

Snodgrass  (1927)  decided  that  the  large  striated  plate  was  really 
the  postclypeus,  for  the  following  reasons : 

1.  — The  sucking  pump,  whose  dilator  muscles  are  ‘^attached” 
on  the  striated  facial  plate  is  ‘ ‘ a development  more  probably  of  the 
mouth  cavity  than  of  the  true  pharynx.”  (Quoted  by  Butt,  1943). 

2.  — ‘‘The  fact  that  the  uppermost  facial  plate  lies  before  the 
frontal  sutures  would  indicate  that  (the  striated  plate)  belongs  to 
the  clypeus,  and  that  it  is  no  part  of  the  true  front.” 

3.  — The  anterior  tentorial  roots  (“dorsal  roots”  of  Muir, 
1926)  “just  below  the  bases  of  the  antennae  in  the  groove  bounding 
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the  striated  plate,  identify  this  groove  as  the  fronto-clypeal  suture” 
(epistomal  suture  of  Snodgrass,  1935). 

He  explained  that  the  preoral  position”  of  the  anteclypeus 
suggests  that  it  is  also  a clypeal  sclerite.  Also  he  pointed  out  that 
Mnir  and  Kershaw  (1911a,  1911b)  showed  examples  in  Cercopids, 
Pulgorids,  and  Reduviids,  as  well  as  in  the  21-day  old  embryo  of 
Pristhesancus,  where  “this  plate  is  not  separated  from  the  plate 
above  it.”  “Its  position  relative  to  the  mouth  is  not  that  of  a 
labrum,”  contrary  to  Muir’s  suggestion;  while  the  lahrum  lying 
outside  of  the  month  cavity  has  all  the  relations  of  the  labrum  to 
surrounding  parts. 

Muir  (1929)  could  not  accept  Snodgrass’  (1927)  interpretation 
of  the  pump  as  being  cibarial.  But  Crampton  (1932)  : agreed  with 
Snodgrass’  (1927)  homologies.  Butt  (1943)  and  Kramer  (1950) 
also  accepted  this  interpretation. 

Spooner  (1938)  maintained  that  the  honiopterous  clypeus  always 
consists  of  at  least  two  pieces  (post-clypeus,  ante-clypeus) , and 
often  four  pieces  (including  two  paraclypeal  areas;  see  section  3). 
This  clypeus  is  bounded  posteriorly  by  the  “fronto-clypeal  suture” 
(homologous  with  the  median  portion  of  the  epistomal  suture  be- 
tween the  antenna-fossae),  and  laterally  by  the  genal  sutures.  Each 
paraclypeal  lobe  is  separated  from  the  postclypeus  by  a suture  ex- 
tending posteriorly  from  each  proximo-lateral  corner  of  the  ante- 
clypeus,  which  suture  is  not  continuous  with  the  “fronto-clypeal 
suture.  ’ ’ 

He  pointed  out  the  importance  of  the  antennafossa  as  a land- 
mark, as  it  is  situated  on  the  front  just  dorsad  of  the  “fronto- 
clypeal  suture,”  and  the  attachment  of  the  mandible.  In  forms 
lacking  the  “fronto-clypeal  suture,”  “a  line  drawn  across  the 
fronto-clypeal  area  just  ventrad  of  the  antennafossae  will  approxi- 
mately separate  the  two  areas.” 

Evans’  (1938,  1941)  interpretation  was  essentially  similar  to 
Spooner’s,  with  the  following  differences:  The  clypeus  often  con- 
sisted of  one  single  sclerite,  although  in  the  forms  such  as  Archilus 
flammens  Kby.  and  the  cicadas  the  postclypeus  and  anteclypeus 
are  separated  by  “a  superficial  suture”  {clypeal  suture).  And  the 
“epistomal  suture”  is  not  continuous  with  the  genal  suture  in  the 
cicada  as  Spooner  had  figured.  His  “epistomal  suture”  is  appar- 
ently homologous  with  Spooner’s  “fronto-clypeal  suture”  and  his 
“clypeal  suture”  homologous  with  Spooner’s  unnamed  suture  that 
delimits  the  paraclypeus  mesally  (homologous  with  the  lateral  por- 
tion of  epistofiial  suture  ventrad  of  antennafossae  in  the  present 
paper). 
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(b)  ‘‘Frons  (or  frons  and  clypeus),  clypens  (or  clypeiis  plus 
lab  rum,  or  labriim),  third  sclerite  un-named” — Muir  (1926),  As 
Muir  (1926)  formed  his  second  interpretation  of  the  anterior  ten- 
torial pits  (see  under  section  4b),  he  believed  the  clypeal  suture  to 
be  the  ‘‘epistomal  suture”  and  the  epistomal  suture  to  be  the  fused 
‘Mrontal  sutures.”  The  post  clypeus,  therefore,  becomes  the  ‘‘frons 
or  frons  and  clypeus.”  Muir  also  approved  of  Snodgrass’  (1921) 
criterion  of  using  the  origin  of  “pharyngeal  muscles”  {pump  mus- 
cles) as  evidence  for  the  homology  of  the  “frons”  { post cly pens) . 
Of  the  anteclypeus,  he  was  uncertain ; and  the  laljrum  was  not 
named. 

(c)  “Antefrons  plus  postelypeus,  anteclypeus,  labrum” — Du 
Porte  (1946).  Du  Porte,  after  demonstrating  that  the  anterior 
tentorial  pit  has  most  frequently  migrated  into  the  fronto-genal 
suture  (from  its  primitive  position  at  the  junction  of  fronto-genal 
and  fronto-clypeal  sutures),  identified  that  vertical  portion  of  the 
epistomal  suture  dorsad  of  the  tip  of  the  lorum  as  the  “fronto-genal 
suture.”  Since  the  angle  (“a”)  between  the  clypeus  and  gena 
marks  the  primitive  mandibular  articulation  (the  lorum  being  a 
portion  of  the  hypopharynx  exposed  after  the  displacement  of  the 
mandible),  an  imaginary  line  drawn  from  “a”  to  its  fellow  will  be 
the  dorsal  demarcation  of  the  “post-clypeus.  ” Therefore,  the  post- 
clypeus  is  a composite  of  “antefrons”  and  “postelypeus,”  the  frons 
is  “postfrons”  and  the  median  portion  of  the  epistomal  suture  is 
the  “transf rental  suture.”  (More  evidence  of  his  theory  was 
offered  with  comparisons  of  the  cercopid  and  cicadid  heads  with 
that  of  Psocus,  which  was  in  turn  compared  with  the  Orthoptera.) 

(3)  The  Icjrum  has  been  interpreted  in  the  following  ways; 

(a)  “Mandibular  sclerite” — {fide  Snodgrass  1921,  was  consid- 
ered as  “mandibular  in  origin”  by  Mecznikov  (1866),  Smith 
(1892),  Heymons  (1899),  Berlese  (1909),  Bugnion  and  Popoff 
(1911).  Marlatt  (1895,  1907)  interpreted  the  lorum  as  the  base 
of  the  mandible.  Muir  and  Kershaw  (1911b,  1912),  in  tlieir  studies 
of  the  embryology  of  a homopteron  and  a heteropteron,  observed 
that  as  the  whole  of  the  mandible  develops  into  the  mandibular 
stylet,  the  lorum  cannot  be  part  of  the  mandible. 

(b)  “Gena” — Muir  (1926)  asserted  that  this  sclerite  repre- 
sented the  gena  or  part  of  the  gena.  Snodgrass  (1927)  and  Myers 
(1928)  agreed  to  this  interpretation.  Later,  in  the  work  of  Spooner 
(1938),  Butt  (1943)  and  Du  Porte  (1946)  the  gena  is  represented 
by  the  area  below  the  eye  and  dorsal  to  the  lorum. 

(c)  “Paraclypeus” — Muir  and  Kershaw  (1911a)  had  called 
the  lora  the  lateral  plates  of  the  clypeus.  Later  Spooner  (1938)  and 
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Evans  (1938)  arrived  independently  at  the  same  idea  that  this 
sclerite  is  clypeal  in  origin. 

Spooner  (1938)  notes  that  in  Otiocerus  degeerii  Kby.  (a  Fnl- 
gorid  used  as  a generalized  form)  which  has  no  paraclypens,  the 
clypens  is  delimited  from  the  maxillary  plate  by  a sntnre  homologous 
with  the  genal  sntnre  of  Mnir  (1926).  He  then  presented  a pro- 
gressive series  of  eight  Fnlgorids : Lamenia  sp.  lacking  any  para- 
clypens, Amaloptera  nhleri  Van  D.  showing  the  anteelypens  in- 
cluded in  the  postclypens  for  a distance,  and  Cyarda  melichari 
Van  D.,  Acaiialonia  latifrons  (Walk.),  Pelitropis  rotatida  Van  D., 
Epiptera  sp.  nymph,  and  Bruchomorpha  sp.  with  completely  delim- 
ited paraclypea  of  various  shapes.  ‘^Tlie  study  of  this  series,”  he 
concluded,  “leaves  little  doubt  that  the  paraclypeal  areas  are  actu- 
ally portions  of  the  clypeal  area  cut  off  by  the  progressive  develop- 
ment of  a suture  extending  from  each  proximal  corner  of  the  ante- 
clypeus.  ’ ’ 

However,  Spooner  wrote  that  in  0.  degeerii  Kby.,  wing-like  pro- 
jections from  the  ventral  ends  of  the  genal  sutures  extend  to  the 
“pharyngeal  pump”  which  they  help  to  support.  In  forms  with 
well  developed  paraclypens,  “the  anteelypens  is  marked  off  by  a 
deeply  invaginated  suture  on  each  side  of  the  lateral  portion  of  the 
epistomal  suture.  The  invaginations  along  these  sutures  form  a deep 
flange  about  the  postclypens,  extending  into  the  head,  which  serves 
for  muscle  attachment,  and  from  the  ventral  margins  of  which  there 
extend  wing-like  supports  to  the  pharyngeal  pump.” 

The  present  writer  does  not  understand  how  Spooner ’s  ‘ ^ deeply 
invaginated  suture”  (according  to  him  a 7nore  recent  structure 
phylogenetically  than  the  genal  suture),  should  have  an  apodeme 
that  serves  a similar  function  as  the  genal  suture  in  species  which 
have  the  genal  sutures  (such  as  his  Fig.  16). 

Evans’  (1938)  interpretation  of  the  “paraclypens”  differed 
from  Spooner’s.  He  used  Hemiodoecus  fedilis  Evans  as  a basic 
form  (considering  it  the  most  primitive  of  all  Homoptera).  He 
maintained  tliat  the  clypeal  lobe  may  well  be  homologous  with  the 
antecoxal  piece  of  certain  mandibular  insects  such  as  the  larva  of 
Corydalus  (Comstock,  1920),  because  of  its  position  and  the  attach- 
ment of  the  mandible  to  its  anterior  recurved  margins. 

The  clypeal  lobes  of  Hemiodoecus  and  certain  fnlgorids,  accord- 
ing to  Evans,  have  developed  into  the  lora  of  other  groups.  This 
development  is  “associated  with  the  stress  set  up  by  the  dilators  of 
the  pump  and  their  backward  migration  on  the  clypeal  plate,  which 
resulted  in  the  enlargement  of  the  median  clypens  and  arching  of 
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the  cl y peal  suture,  and  the  simultaneous  backward  movement  of  the 
clypeal  suture  and  apodeme”  (lateral  portion  of  the  epistomal 
suture). 

Regarding-  the  cicadas,  however,  he  remarked:  ‘'The  lorae  or 
mandibular  plates,  are  joined  to  the  genae  posteriorly,  to  the  apo- 
demes  of  the  clypeal  suture  laterally,  and  to  the  circular  mem- 
branous plate  already  described  (floor  of  the  sucking  pump) 
medially;  they  have  thus  no  apparent  [sic]  connection  with  the 
clypeus.”  lie  made  no  further  comment  upon  the  homology  of 
the  cicadan  lorum. 

Ferris  (1943),  in  disagreement  with  Spooner  (1938),  pointed 
out  that  the  paraclypeal  lobes  of  Ilomoptera  (illustrated  with  an 
adult  cercopid)  are  identical  with  paraclypeal  lobes  of  Crampton 
(1921),  because  of  the  position  of  the  anterior  tentorial  arms,  the 
suture  extending  to  the  cranial  margin,  and  the  attachment  of  the 
mandibles.  Also  he  said  Evans  was  in  error  in  using  H.  fldelis 
Evans  as  a primitive  form,  as  this  species  is  “clearly  a (piite  spe- 
cialized form,”  because  it  has  a much  reduced  clypeus  and  its  head 
is  fused  with  the  thorax  approaching  Sternorrhynchous  conditions. 

(d)  “Part  of  hypopharynx” — Snodgrass  (1938,  1950)  devel- 
oped a new  theory,  which  was  accepted  by  Butt  (1943)  and  Du 
Porte  (1946),  that  the  lora  are  “expanded  lateral  parts  of  the  basal 
region  of  the  hypopharynx  on  which  the  hypopharyngeal  muscles 
of  the  mandibles  take  their  origin.” 

Previously,  Meek  (1903),  Muir  (1926),  Spooner  (1938),  and 
Evans  (1938,  1941)  had  all  described  to  a certain  extent  the  con- 
nection between  the  floor  of  the  sucking  pump  and  the  apodemes 
of  the  sutures  which  delimit  the  lora  anteriorly  (epistomal  suture). 
But  they  failed  to  mention  that  in  the  cicada  the  posterior  lamina 
of  this  apodeme  is  continuous  Avith  the  anterior  margin  of  the  lorum. 
Snodgrass  gave  this  evidence : 

(1)  “The  hypopharynx  and  the  lora  constitute  an  anatomically 
integral  structure”  (1950).  His  figures  (1938,  1950)  of  the  hypo- 
pharynx and  lora  of  adult  M.  septendecim  (L.)  and  nymph  of 
Cephisus  siccifolius  Walker,  and  his  horizontal  section  through  the 
head  of  M.  septenclecmi  (L.),  showed  that  “the  contiguous  edges  of 
the  postclypeus  and  the  lorum  are  inflected  indiAndually  clear 
through  the  head,  ’ ’ and  that  ‘ ‘ the  lower  ends  of  the  lora  are  directly 
continuous  beneath  the  anteclypeus  with  the  body  of  the  hypo- 
pharynx.” (Confirmed  by  present  writer.) 

Snodgrass  (1938)  further  pointed  out  Heymon’s  (1899)  state- 
ment that  the  homopterous  lora  “are  derived  from  ‘Bestandtheilen 
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des  Mandibnlarsegmentes,  ’ ” although  Heymon’s  ascribed  the  ciea- 
dan  lora  to  both  the  mandibular  and  antennal  segments.  The  at- 
tachment of  mandibular  muscles  “is  presumptive  evidence”  that 
the  loruni  is  derived  from  the  mandibular  somite,  whereas  “the 
anterior  part  of  the  hypopharynx  is  formed  from  the  ventor  of  this 
somite.”  Hence,  embryologically  these  sclerites  have  a common 
origin. 

(2)  The  protractor  muscles  of  the  mandibular  stylet  arise  on 
the  interior  surface  of  the  lorum.  ‘ ‘ There  is  no  precedent  in  insect 
anatomy  for  the  origin  of  mandibular  muscles  on  any  part  of  the 
clypeus”  (1938). 

Snodgrass  (1938)  said  that  Spooner  (1938)  and  Evans  (1938) 
neglected  to  explain  these  two  evidences  in  their  theories  of  the 
clypeal  origin  of  the  lora.  Snodgrass  also  believed  that  the  fused 
condition  of  the  lora  with  the  postclypeus  in  the  fulgorids,  which 
these  authors  used  as  a generalized  form,  actually  represented  an 
advanced  condition. 

(3)  A detailed  comparison  of  the  gnathal  muscles  (1938),  to- 
gether with  a comparison  of  the  hypopharyngeal  parts,  of  the  man- 
dibulate  insects  (the  roach)  with  those  of  the  ITomoptera  (the 
cicada)  revealed  that  the  protractors  of  the  mandibular  stylet  in 
the  latter  is  homologous  with  the  hypopharyngeal  adductor  of  the 
mandible  of  tlie  former.  Tlierefore,  Snodgrass  concluded,  the 
loruni  is  a lateral  portion  of  the  hypopharynx  exposed  after  the 
reduction  of  the  mandible.  (See  Appendix  I.) 

(e)  Kramer  (1950)  stated  that  Snodgrass  (1938)  was  in  error 
in  considering  the  loral  areas  of  the  Pulgoridae  as  representing  a 
specialized  condition.  And  “since  the  clypeus  aud  sucking  pump 
area  of  the  Pulgoridae  is  a primitive  one  in  comparison  with  other 
Auchenorrhyncha,  it  would  support  the  contrar}^  idea  that  the 
lorum  is  differentiated  from  the  lateral  areas  of  the  clypeus.  ’ ’ 

Using  Scolops  punjeiis  ( Pulgoridtie)  as  illustration,  he  con- 
cluded : “It  seems  likely  that  this  narrow  arm  between  the  hypo- 
pharynx and  the  lorum  has  been  differentiated  from  the  hypo- 
pharynx, and  has  apparently  expanded,  in  the  other  families  to  form 
the  broader  connective.  Thus,  it  may  well  be  that  although  the 
loral  areas  are  derived  mainly  from  the  lateral  regions  of  the  cly- 
peus, a part  of  the  hypopharynx  has  formed  a bridge  with  the  pres- 
ent structure.” 

(4)  The  tentorvmn : 

(a)  Of  the  three  interpretations  of  the  tentorium,  that  given 
by  Snodgrass  (1927  to  date)  and  most  of  the  other  writers  (includ- 
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ing  Muir  and  Kershaw,  1911a,  1911b,  1912)  is  presented  under  the 
TENTORIUM  in  the  text. 

(b)  Muir’s  1926  theory  disagrees  with  Snodgrass  (1927),  but 
was  accepted  by  Myers  (1928).  This  theory  was  based  on  his  study 
of  the  last-instar  nymph  of  Melampsalta  sp.,  compared  with  the 
normal  mandibular  head  (not  figured)  and  with  Mnemosyne  bergi 
(figured).  The  tentorium,  lie  maintained,  represents  segmental 
apodemes  arising  from  four  pairs  of  invaginations. 

His  anterior  root”  is  the  ‘‘invagination”  (pit-like  depression, 
see  Plate  1,  Pigs.  2,  3)  at  the  junction  of  the  “frontal  suture” 
(epistomal  suture)  and  “epistomal  suture”  (clypeal  suture)  at 
which  point  internally  the  apodeme  of  the  “frontal  suture”  “flat- 
tens out  and  joins  the  one  from  the  opposite  side,  thus  forming  a 
plate  which  appears  to  be  homologous  to  the  frontal  plate  of  the 
tentorium  of  some  Orthoptera”  {pump  floor  t). 

The  “dorsal  arm”  is  Snodgrass’  (1927)  anterior  arm.  (See 
Appendix  I.)  Evans  (1938)  pointed  out  that  the  dorsal  arms  can 
have  no  connection  with  the  posterior  arm  or  with  corporoten- 
torium. 

(c)  Muir  (1929)  formulated  a third  theory  in  reference  to 
Snodgrass’  Point  18  (1928),  which  stated  that  a pair  of  hypo- 
pharyngeal  apophyses  of  the  Myriapods  and  Apterygota  (which 
support  the  adductors  of  gnathal  appendages,  and  which  have  re- 
tained their  hypopharyngeal  connections  in  Myriapods  and  most 
of  the  Apterygotes)  have  migrated  to  the  epistomal  sutures  in  all 
but  some  lower  forms  of  Pterygotes,  to  become  the  anterior  ten- 
torial arms. 

Consequently  Muir  (1929)  concluded  that  the  hemipterous  ten- 
torium is  not  homologous  with  the  Orthopteroid  tentorium,  but  has 
a more  primitive  origin,  because  “the  large  arms  of  the  tentorium, 
which  are  so  conspicuous,  arise  from  the  hypopharynx. ” The  “an- 
terior tentorial  arms,”  from  his  description,  seem  to  be  the  hypo- 
pharyngeal wings. 

This  theory  has  not  been  supported  by  anyone.  Evans  (1938) 
gave  the  following  criticism,  “It  is  . . . more  probable  that  whilst 
the  hypopharyngeal  apodemes  of  Heterojapyx,  as  figured  by  Snod- 
grass (1928),  are  homologous  with  similar  apodemes  present  in 
Hemiptera,  and  apodemes  such  as  occur  with  the  Machilidae  (Snod- 
grass, 1928,  Fig.  19),  which  arise  from  the  margin  of  the  head  cap- 
sule just  anterior  to  the  epistomal  suture,  are  homologous  with  the 
anterior  arms  of  the  tentorium  of  Pterygote  insects,  the  two  sets 
of  apodemes  are  not  homologous  with  each  other.” 
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(d)  Evans  (1938),  using  as  support  a suggestion  made  by 
Helsing  and  China  (1937)  that  the  paired  dorsal  pits  on  each 
segment  of  the  thorax  of  Heyniodoecus  veitchi  ‘hnay  be  the  ends  of 
the  thoracic  apodemes  similar  to  the  frontal  pits,  ’ ’ maintained  that 
the  tentorium  is  a tergal  strnctnre  (without  proving  the  validity 
of  the  comparison  drawn  between  thoracic  and  cranial  structures). 

The  Orthopteroid  origin  of  the  Ilemiptera,  Evans  (1938) 
stated,  is  suggested  by  a study  of  the  head  of  Hemiodoecus ; and 
the  Hemiptera  ^‘possess,  in  common  with  the  Orthoptera,  sternal 
apophyses  that  arise  from  the  hypopharynx,  in  addition  to  two 
pairs  of  tergal  invaginations  that  give  rise  to  the  anterior  and  pos- 
terior arms  of  the  tentorium.”  Therefore,  he  concluded,  the  ten- 
torial arms  which  arise  from  pits  on  the  epistomal  sntnre,  such  as 
occur  in  Hemiodoecus  ^‘ninst  be”  the  anterior  arms  and  not  dorsal 
arms.  (See  Ferris,  Sec.  3c.) 

(e)  Spooner  (1938)  notes  that  Muir  had  neglected  Snodgrass’ 
(1928)  implication  that  the  tentorinm  of  the  Hemiptera  is  homol- 
ogous with  that  of  the  mandibnlate  insects.  Spooner  maintained 
that  Muir’s  ^^invagination  of  the  hypopharynx,”  possibly  the 
hypopharyngeal  winys,  are  secondary  in  nature,  and  only  ^Hinited 
Avith  the  tentorium  proper  during  the  evolution  of  the  group.” 
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Plate  Abbreviations 

a — bridge  like  structure  between  anterior,  ventral  end  of  lorum 
and  the  lateral  surface  of  the  median  lobe  of  hypopharynx.  aio,  an 
— tenth,  eleventh  abdominal  segment,  aat  — • anterior  tentorial 
arm.  acepmb  — membranous  portion  of  the  ^‘epipharyngeal” 
surface  of  anteclypeiis,  apposed  onto  the  anterior  surface  of 
the  maxillary  stipes,  acep  — ‘ ‘ epipharyngeal  ’ ’ surface  of  ante- 
clypeus  apposed  onto  the  median  lobe  of  hypopharynx.  aclp  — 
external  surface  of  anteclypeiis.  acepl  — “epipharyngeal”  or  in- 
ner surface  of  anteclypeiis  apposed  onto  the  anterior  surface  of 
loriim  and  “a”.  aenis  — mesothoracic  anepimeron.  amb  — 
membranous  region  ventral  to  the  wing  cases,  where  the  alar 
sclerites  develop  in  the  adult,  amds  — iniaginal  mandibular  stylet, 
an  — anus,  ant  — antenna,  antf  — antennal  socket,  apmds  — 
protractoral  arm  of  iniaginal  mandibular  stylet,  aps  — spot  of  ap- 
position or  fusion  of  the  occipital  condyle  and  the  sclerotic  con- 
nective in  the  adult  head. 


b — stipes  of  maxilla,  band  — thickened  band  along  inner  edge 
of  genal  apodeme  connected  with  the  protractoral  arm  of  the  man- 
dibular base,  bcs  — • basicostal  suture,  bcx  — basicoxite.  bt  — 
basitarsus. 
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c — - galea  of  maxilla,  cci,  ccs,  ccs  — prothoracic,  mesothoracic, 
metathoracic  coxal  cavity,  comb  — comb  of  protlioracic  femur, 
con  — • sclerotic  connective  between  the  distal  end  of  the  posterior 
tentorial  arm,  the  tip  of  the  hypopharyiigeal  wing-plate  and  the 
occipital  condyle,  in  the  adult  head,  cs  — clypeal  suture,  crs  — 
coronal  suture,  ct  — corporotentorium  or  body  of  tentorium, 
cvmb  — cervical  membrane  continuous  with  Ibmb  (see:  Ibmb). 


d — invagination  on  labial  fold,  dat  — ■ dorsal  tentorial  arm.  dt 
— distitarsus. 


e — ■ compound  eye.  ec  — line  of  ecdysis.  emi  — small,  triangu- 
lar anterior  portion  of  proepimeron.  em/ — -large,  posterior  por- 
tion of  proepimeron.  ems,  emg  — mesoepimeron,  metaepimeron. 
emi  r — internal  ridge  of  suture  enii  s.  emi  s — an  unidentified 
suture  in  the  dorsal  region  of  the  anterior  portion  of  proepimeron. 
epi,  ep.^,  ep3  — proepisternum,  mesoepisternum,  metaepisternum. 
epi  r — short  internal  ridge  of  suture  epi  s.  epiS  — an  unidenti- 
fied suture  which  probably  demarks  the  dorsal  margin  of  the  pro- 
episternum (epi).  es  — epistomal  suture,  esap  — apodeme  of 
epistomal  suture,  composed  of  a clypeal  and  a loral  lamina,  eucx 
— eucoxa. 


fi,  ^2,  fs  — furca  of  prosteriium,  of  mesosternum,  of  metasternum, 
fe  — femur,  fgr  — groove  forming  food  meatus  or  functional 
mouth,  fl  — thin  flange  along  posterior  margin  of  each  notum  and 
each  abdominal  tergum.  fp2,  fps  — furcal  pit  of  mesosternum, 
metasternum,  fpmp  — floor  of  sucking  pump,  fr  — frons.  fs  — ■ 
frontal  suture. 


g2  — second  gonopod.  gap  — apodeme  of  genal  suture  (two  lami- 
nae fused),  gapp  — posterior  lamina  of  genal  apodeme.  ggr  — 
groove  of  genal  suture,  ghi  — first  gonapophysis.  gho  — second 
gonapophysis.  gp  — gonopore.  gs  — genal  suture. 
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h — a hemispherical  protrusion  on  each  side  of  the  second  abdomi- 
nal tergite,  underneath  which  lies  the  auditory  capsule  of  the 
imago,  hw  — hypopharyngeal  wing-plate,  hwk  — keel-like  pro- 
jection along  the  lateral  edge  of  the  hypopharyngeal  wing-plate. 


icai,  ica2,  icas  — prothoracic,  mesothoracic,  metathoracic  infracoxal 
arc.  ii  — ridge  on  lateral  side  of  median  lobe  of  hypopharynx.  The 
mandibular  and  maxillary  stylets  glide  upon  its  dorsal  and  lateral 
sides  respectively. 


kerns  — mesothoracic  katepimeron. 


Ibi,  lbs,  lbs  — 1st,  2nd,  and  3rd  segment  of  labium.  Ibg  — limb 
base  plate  of  the  first  gonopod.  Ibgr  — groove  on  anterior  surface 
of  labium.  Ibmb  — the  unbroken  sheet  of  weakly  sclerotized  mem- 
brane posterior  to  the  maxillary  suture,  by  which  membrane  the 
labium  is  suspended  from  the  hypostomal  region  of  the  head,  levs 
— lateral  cervical  sclerite  of  the  adult  head.  Im  — labrum.  Ir  — 
lorum.  Irmb  ^ — a sheet  of  membrane  extending  from  the  lower, 
lateral  margin  of  the  lorum  to  the  posterior  surface  of  the  median 
hypopharyngeal  lobe  and  the  mesal  margin  of  the  hypopharyngeal 
wing-plate.  Is  — labial  fold.  Ivr-s  — lever  of  maxillary  stylet 
which  bears  the  protraetoral  muscles. 


mb  — membrane,  me  — slit  on  floor  of  pump  through  which  the 
actual  mouth  opens  into  the  cavity  of  the  pump,  mcl  — lips  of  this 
slit  (me) . mds  — mandibular  stylet,  mdsb  — base  of  mandibular 
stylet,  me  — meron.  mb  — lingua  or  anterior  wall  of  median 
lobe  of  hypopharynx.  ms  — maxillary  ‘ ‘ suture.  ’ ’ mscl  — muscle, 
mth  — functional  mouth,  mthc  — actual  mouth  or  mouth  cleft ; 
between  “ epipharyngear  ’ surface  of  anteclypeus  and  anterior 
surface  of  lorum.  mxap  — apodeme  of  maxillary  suture,  mxapa 
— anterior  lamina  of  the  maxillary  apodeme,  shown  moved  out  of 
position  posteriorly,  mxgr  — ■ groove  on  the  mesal  surface  of  the 
maxillary  stylet,  mxp  — maxillary  plate,  mxs  — maxillary  sty- 
let. mxsb  — base  of  maxillary  stylet. 
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oc  — site  of  imaginal  ocellus  (seen  through  translucent  nymphal 
skin),  occ  — an  apparent  occipital  condyle  of  adult  head,  occv 
— occipital  cavity,  ocmb  — mesal  wall  of  an  unidentified  mem- 
branous invagination  or  sac,  which  is  connected  to  the  distal  end 
of  an  apparent  occipital  condyle,  in  the  adult  head. 


p — fused  sublingual  plates  which  form  the  posterior  wall  of  the 
median  lobe  of  hypopharynx.  pat  — posterior  tentorial  arm. 
pclp  — postclypens.  pcpi,  pcps,  pcpg  — prothoracic,  mesothoracic, 
metathoracic  pleural  coxal  process,  pcxi,  pcx.^,  pcxg  — prothoracic, 
mesothoracic,  metathoracic  precoxale.  ph  — pharynx,  connected  to 
posterior  end  of  sucking  pump,  pit  — funnel-shaped  depression  or 
pit  at  the  spot  where  the  epistomal  suture  meets  the  clypeal  suture. 
This  is  supposed  by  Muir  (1926)  to  be  the  anterior  tentorial  pit. 
pm  — peritreme.  pmp  — sucking  pump,  poci,  poCg,  pocs  — pro- 
thoracic, mesothoracic,  metathoracic  postcoxale.  prc  ? — area  on 
pronotum  which  might  represent  prescutum,  pri,  pro,  prs  — pro- 
thoracic, mesothoracic,  metathoracic  pleural  ridge.  pSi,  pSs,  pSs  — 
prothoracic,  mesothoracic,  metatlioracic  pleural  suture,  pt  — pre- 
tarsus. 


rlbgr  — rod-like  extension  of  the  sclerotized  floor  of  the  labial 
groove,  rmds  — retractoral  arm  of  mandibular  stylet,  rmxs  — 
retractoral  arm  of  maxillary  stylet,  rpmp  — roof  of  sucking  pump. 


s seta.  SHi,  sa2,  sas,  etc.  — 1st,  2nd,  3rd,  etc.,  abdominal  sternite. 
sc  ? — areas  on  pronotum  which  might  represent  scutum,  set  ? 
— area  which  might  represent  scutellum.  slms  — lower  portion 
of  maxillary  ‘^suture”  which  is  an  open  slit,  sps,  sps  — meso- 
thoracic and  metathoracic  spiracle,  spai,  spas,  spas,  etc.  — 1st,  ^ 
2nd,  3rd,  etc.  abdominal  spiracle,  spr^,  sprg,  — spur  on  prs,  prg.J 
sti,  Sts,  Sts  — prosternum,  mesoternum,  metasternuni.  syr  — sali- 
vary pump  or  syringe,  syro  — opening  of  salivary  pump  at  tip  of 
median  lobe  of  hypopharynx. 
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ti  — pronotum  or  ter  gum  of  first  thoracic  segment,  ts  — meso- 
notum.  ta  — metanotum.  tai,  tas,  taa,  etc.  — 1st,  2nd,  3rd,  etc. 
abdominal  tergite.  tb  — tibia,  td  — tendon,  tdd  — tendons  of 
cibarial  dilators  of  the  sucking  pump,  tm  — a trapezoidal  area  on 
each  side  of  the  first  abdominal  tergite  which,  in  the  male  nymph, 
supersedes  the  tymbal  of  the  adult  male,  tni,  tns  tna  — protho- 
racic,  mesothoracic,  metathoracic  trochantin.  tr  — trochanter. 
tWi,  tW2,  tW3,  etc.  — 1st,  2nd,  3rd,  etc.  “ Tergitwiilste.  ” 


ub  — fused  base  of  ungues,  un  — ungues,  utb  — basal  lobe  of 
unguitractor.  utm  — an  area  of  translucent  tissue  which  joins 
utd  to  ub.  utt  — unguitractoral  tendon. 


vx  — vertex. 


wc  — wing-case. 


X,  X — mesal  pair  of  unnamed  sutures  on  pronotum.  xr  — internal 
ridge  of  suture  x.  xy  — the  unnamed  suture  formed  by  the  union 
of  the  bases  of  xr  and  yr. 


yr  — internal  ridge  of  suture  y.  y,  y — lateral  pair  of  unnamed 
sutures  on  pronotum. 


z — a faint,  unidentified  suture  extending  posteriorly  from  the 
mesopleural  suture  half  way  across  the  mesoepimeron. 
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PLATE  1,  HEAD 

Figures  1-3.  External  views:  1.  Head  capsule,  dorsal  view. 
2.  Head  capsule,  lateral  view.  3.  Head  capsule,  anterior  view. 
Fig.  4.  Median  lobe  of  hypopliarynx,  anteclypeus  and  labrum, 
(with  maxillary  stipes  and  galeae  removed),  postero-ventral  view. 
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PLATE  2,  HEAD 

Figure  5.  Head  capsule,  lateral  view  (treated  with  KOH  to 
open  up  the  sutures  and  to  show  the  approximate  lengths  and  posi- 
tions of  the  mouth  stylets).  Pig.  6.  Head  capsule,  occipital  view, 
showing  labium.  Fig.  7.  Hypopharyngeal  wing-plates,  sucking 
pump,  maxillary  stipes  and  galeae  (with  labium  removed),  occipital 
view. 
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PLATE  3,  HEAD 

Fig'ure  8.  Maxillary  suture  and  apodeme,  lateral  view.  Pig. 
9.  The  relationship  of  an  apparent  occipital  condyle,  terminal  end 
of  posterior  tentorial  arm,  and  tip  of  hypopharyngeal  wing-plate, 
imago  (sinistron  side)  lateral  view.  Fig.  10.  Same  as  9,  (dextron 
side)  niesal  view.  Pig.  11.  Tentorinm  (showing  comparative 
lengths  of  the  arms)  postero-dorsal  view.  Fig.  12.  Mandibular 
stylet  base  and  associated  parts,  postero-lateral  view. 


VOLUME  XXXIX 


165 


ENTOMOLOGICA  AMERICANA 


PLATE  4,  HEAD 

Figure  13.  Antenna.  Fig.  14.  Position  of  month  stylets  in 
stylet  pouch,  with  lower  portion  of  lateral  pouch  wall  removed, 
lateral  view.  Fig.  15.  Mesal  wall  of  stylet  pouch,  with  stylets 
removed,  lateral  view.  Fig.  16.  Maxillary  stylet  base,  posterior 
view.  Fig.  17.  Maxillary  stylet  base,  mesal  view. 
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PLATE  5,  HEAD 

Figure  18.  Loral  (or  posterior)  portion  of  sucking  pump, 
median  lobe  of  hypopharynx,  and  their  relation  with  lora,  (antero- 
dorsal  view).  Pig.  19.  Hypopharyngeal  parts  and  associated 
cranial  structures  (‘‘epipharyngeal”  surface  of  anteclypens  in- 
cluded), antero-dorsal  view,  (seen  from  a different  angle  from  18). 
Fig.  20.  Clypeal  (or  anterior)  portion  of  sucking  pump,  and  asso- 
ciated parts,  posterior  view.  Pig.  21.  Hypopharyngeal  parts, 
lateral  view. 
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PLATE  6,  THORAX 

Figure  22.  Terga,  dorsal  view.  Fig.  23.  Prothoracic  pleuroii 
(smistron  side)  anterior  view.  Fig.  24.  Terga  and  pleura,  lateral 
view. 
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PLATE  7,  THORAX 

Figure  25.  Terga  and  pleura,  with  wing  cases  removed,  lateral 
view.  Fig.  26.  Pronotum  (sinistron  half)  and  proplenron,  ob- 
lique internal  view.  Pig.  27.  Anterior  portion  of  proepimeron 
(sinistron  side),  seen  from  a view  point  opposite  to  that  of  26. 
Fig.  28.  Pleural  articulation  of  procoxa  (dextron  side)  internal 
view.  Fig.  29.  Pronotum  (dextron  half)  and  proplenron,  in- 
ternal view. 
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PLATE  8,  THORAX  AND  LEGS 

Figure  30.  Sterna  and  pleura,  ventral  view.  Pig.  31.  Sterna 
and  pleura,  internal  view.  Pig.  32.  Mesosternal  furca,  posterior 
view.  Fig.  33.  Metasternal  furca,  posterior  view.  Fig.  34. 
Protlioracic  leg,  posterior  view.  Fig.  35.  Prothoracic  leg,  anterior 
view.  Fig.  36.  Pretarsus  of  protlioracic  leg,  posterior  view. 
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PLATE  9,  LEGS  AND  ABDOMEN 

Figure  37.  Pretarsus  of  prothoracic  leg,  anterior  view.  Pig. 
38.  Same  as  37,  enlarged.  Fig.  39.  Mesothoracic  leg,  anterior 
view.  Pig.  40.  Metatlioracic  leg,  anterior  view.  Fig.  41.  Ab- 
domen, female,  ventral  view. 
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PLATE  10,  ABDOMEN 

Figure  42.  Female  abdomen,  lateral  view.  Fig.  43.  Male 
terminalia,  ventral  view.  Fig.  44.  Ninth  tergite,  male,  ventral 
view  (tenth  tergite  moved  slightly  out  of  place).  Fig.  45.  Female 
terminalia,  with  first  gonapods  removed,  ventral  view.  Fig.  46. 
Same  as  45,  with  second  gonapophyses  removed.  Fig.  47.  Tenth 
and  eleventh  segments,  male  postero-lateral  view.  Fig.  48.  Same 
as  47,  terminal  view  (tenth  segment  moved  slightly  out  of  place). 
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Index 

New  names  in  bold  face ; synonyms  in  italics. 


Aconcliiis  9,  83 
Aepycysta  12,  83 
Agramma  79,  80 
Agrammatinae  7,  72 
Agramminae  8 
Aidoneiisaria  7 
Alloeader  9,  16,  76,  77,  86 
aliitacius,  Punctius  52 
Alveotiiigis  79,  80 
Angiocader  78 
Anommatocoris  8,  84,  88-89 
Aiitliocoridae  30,  32,  45,  48,  51,  52, 

56,  58,  68 
Antliocoris  17 
Apterygota  147 
Araclmocoriiiae  48 
Arachiiocoris  43 
Aradidae  37 

armata,  Ceratocader  27  (fig.) 

Astolphos  78 
ater,  Scotomedes  30 
atratarsis,  Pleseobyrsa  50  (fig.) 
Auehenorrliyncha  59,  60 
australis,  Amblyopoiie  84 
Axiokersosaria  7 

bakeri,  Ypsotingis  37  (fig.) 

Belenus  9 

bergi,  Mnemosyne  147 
biguttata,  Velocipeda  30 
biroi,  Oranoma  26  (fig.) 

Biskara  74 
Biskira  8 

brincki,  Perbrinckea  69  (fig.),  79 
Briichomorpha  144 

calliope,  Melampsalta  105 
Cantacader  16,  71  (fossil),  74,  76-77, 

86 

Cantacaderaria  7 

Cantacaderinae  7-9,  12-13,  16,  18-19, 

43,  54,  56,  71-72,  74,  75-78,  86 
Cantacaderini  8,  77 
capsni,  Diconoeoris  59  (figs.) 
cardui,  Tingis  2,  3 (fig.),  10  (fig.), 
14-15  (figs.),  21  (fig.) 

Celantia  71 

Ceratocader  16,  76-77 
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Cercopidae  106 
Ceresa  128 
Certocader  86 

championi,  Pachycysta  63  (fig.) 
clieesmanae,  Piircilliger  46  (figs.) 
Cicada  117,  131 
Cimex  2 

Cimicidae  30,  45,  51-52,  56,  58 
Cimicoidea  29-30,  33,  51,  68 
Cimicomorpha  8,  17,  24,  28-64 
cingulata,  Melampsalta  117 
clavicornis,  Cimex  2 
clavicornis,  Copium  5 (fig.) 
Cnemiandrus  78 

coleoptratus,  Anommatocoris  8,  10 

(figs.),  21-22  (figs.),  23,  26,  82- 
83  (figs.),  84 

colombiana,  Tingis  47  (fig.) 
conifer,  Iridomyrmex  84 
Copium  11 

correctorum,  Cyperobia  29  (fig.) 
Cyclotynaspis  78 
Cyminae  8 

cymosum,  Dicliopetalum  153  (gall  of) 
Cyperobia  78 

degeerii,  Otiocerus  144 

delicatula,  Litadea  40-41  (figs.),  79 

Deraeocorinae  36 

dicliopetali,  Onyniochila  53 

Dictyla  71-72 

Dictyonotingis  74 

Dictyonota  8,  74 

Dictyotingis  8 

Dissosteira  117 

Dulinius  9,  12,  83 

echinus,  Urentius  31  (fig.) 
Elasmodemidae  30 
Eocader  78 
Eotingis  71 
Epiptera  144 

erydictyonae,  Corytliuca  81  (fig.) 
Eurycliilopterella  17 

flammens,  Arcliilus  142 
Flatidae  131 

fedilis,  Hemiodoecus  144,  145 
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Galeatus  83 
Geocorisae  28 
Gerridae  36 

gibbf^ris,  Dictyotingis  38  (fig.) 
Gonycentriim  78 
gounellei,  Nectocader  86 
grossocerata,  Alveotingis  77  (fig.) 

Habrochila  12 

hackeri,  Macropharsa  49  (fig.) 
hamadryas,  Paracopium  55  (fig.) 
helferi,  Elasmognathus  61  (fig.),  62 

(fig.) 

Hemiodoecus  148 
Heterojapyx  147 
Heteroptera  58,  60,  68 
Homoptera  58,  60 
hapalianum,  Agramma  80 
Hyalochiton  83 
Hyaloides  17 

inflata,  Spliaerocysta  79  (fig.) 

Inoma  81 

insiilaris,  Orygotingis  42  (fig.) 
Isometopinae  32,  42,  58,  70 
Isometopidae  30,  52 

.Jopiieicidae  30,  32,  42-43,  48,  52,  54, 
56,  58,  60 

Kapiriella  28,  54 
kivuanum,  Agramma  80 
knighti,  Calotiiigis  78  (fig.) 

Lamenia  144 

Lasiacanthus  81 

latifrons,  Acanalonia  144 

leai,  Allocader  84 

leai,  Lasiacantha  84 

leai,  Myrmecotingis  84 

lectularius,  Cimex  52 

leinalioni,  Leptodictya  (Hanuala)  67 

(fig.) 

Leoticliius  36 

leptomera,  Melampsalta  106 
leucophthalmus,  Philaeiuis  106 
lineatum,  Agramma  80 
linnei,  Tibicen  104 
lundi,  Acromyrmex  89 
luteolus,  Xylastodoris  56 
Lygaeidae  8,  84 


Macliilidae  147 
Macopharsa  74 
maculigera,  Kapiriella  54 
magnificus,  Allocader  86 
maidis,  Peregrinus  107 
Mallocliiola  43 

manni,  Thaumannia  8,  88,  91  (fig.), 
92-93 

Mecopharsa  11 

Melampsalta  102,  115,  126,  132,  147 
melanesica,  Holophygdon  64  (fig.) 
melichari,  Cyarda  144 
Micropliysidae  30,  43,  51-52,  54,  56, 
58,  60 

miniitissimus,  Anommatocoris  8,  84,  85 
(fig.),  86,  88,  90 

Miridae  8,  30,  32,  45,  51-52,  .54,  56, 
58,  60,  63,  66,  68,  70 
Miriformes  51 
Miroidea  8,  68,  70 
Molala  78 

mollonediae,  Pliobyrsa  70  (fig.) 
morrisoiii,  Amblystira  79 
muiri,  Orotingis  73  (fig.),  79 
miita,  Melampsalta  117 
Myriapoda  147 

Nabidae  30,  32,  45,  52,  56,  58,  60 
Nabinae  42,  45 
Nectocader  76,  77 
nexa,  Baeocliila  57  (fig.) 

obliqua,  Gargapliia  33  (fig.) 
ochropa,  Leptodictya  66  (fig.) 
Onymocliila  11 
Oranoma  78 
Orthoptera  147 
Oxycareninae  84 
Oxygotingis  9 

Pacliynomidae  30,  36,  45,  52,  58 
Pagiopoda  33 

pakistana,  Dictyonota  35  (fig.) 
pallipes,  Corytliuca  21  (figs.) 
papuensis,  Pristliesancus  131 
Paracopium  11 
perinqueyi,  Agramma  80 
Pentatomidae  36 
Pentatomomorplia  28,  37 
Pentatomorplia  8 
Pliatnoma  71  (fossil),  72,  78,  86 
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Pliatnomini  8,  78 
Pliilaenous  128 
Philaenus  132 
Pliymatidae  30,  45 
picipes,  Melanolestes  37,  39 
Piesma  7 

Piesmatidae  8,  28 
Piesmidae  7 
Piesmiiia  7 
Plesioiioma  78 
Plokiophilia  43 
Plokiophilinae  48 
Polycteiiidae  30 
praeelara,  Acysta  80  (fig.) 
Pristhesancus  142 
Prosteminae  42 
Pseudopliatnoma  78 
Psocus  143 
pimjens,  Scolops  146 
Pycnoderes  17 
Pyrrhocoridae  37 

quadricornis,  Cantacader  10  (figs.), 
14-15  (figs.),  21  (fig.),  25  (figs.), 
75 

quinquecostatiis,  Cantacader  22,  23 
(figs.) 

Recardiis  78 

Reduviidae  30,  36,  42-43,  45,  52,  54, 
56,  58,  65,  131 
Reduvioidea  28-29,  30 
rollinae,  Idiostyla  47  (fig.) 
rotatula,  Pelitropis  144 

sayi,  Tibiceii  103,  132 
schwartzi,  Aepyeysta  65  (fig.) 
Scotomedes  17 
Seotomedinae  30 
Serentliiaria  7 
Serenthiinae  7,  72 
sericea,  Melampsalta  106 
siecifolia,  Cephisus  132,  145 
signatus,  Nobariius  39  (fig.) 
simplus,  Aplieloiiotus  52 


Siplianta  131 

sodalis,  Perissoiiemia  75  (fig.) 
solida,  Amblystira  76  (fig.) 
Stenocader  19,  78 
Stetlioconus  17 

Tartessus  132 

Teratocader  9,  16,  76-77,  86 
Tettix  117 

Thaumamannia  90,  92 

Tliaumastocoridae  30,  32,  36,  43,  45, 
52,  56,  58,  60,  66 
Tibicen  132 

tibicen.  Cicada  117,  119 
Tingidae  2-3,  4-7,  8,  28,  30,  32-64, 
65-69 

Tingididae  7 
Tingidoideae  7 

Tinginae  7-9,  13,  16,  19,  41,  62,  71- 
72,  74,  78-83,  86 
Tingis  2,  13,  54,  71 
Tingitaria  7 
Tingitidae  7 
Tingitina  7 

tomentosa,  Tettigarcta  103 
tomentosa,  Tibicen  132 
trilobata,  Diplocysta  44-45  (figs.) 
Trochalopoda  33 
typicus,  Corinthus  43  (fig.) 

ulileri,  Amaloptera  144 
Urentius  81 

veitclii,  Hemiodoecus  148 
Velocipedidae  30,  60 
Velocipedinae  42 
Vianaida  8,  84 
Vianaidida  84 

Vianaididae  8,  19,  32,  72,  84 
Vianaidinae  8,  22,  71,  72,  84-88 
visenda,  Acanthocheila  34  (fig.) 
viilturnum,  Agramma  80 

Ypsotingis  8,  9,  74,  86 

Zetekella  78,  86 
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Introduction 

With  nearly  700  species,  the  trichopteran  family  Limnephilidae 
is  one  of  the  largest  in  the  order.  In  North  America  alone  there  are 
approximately  225  described  species  placed  in  43  genera.  Yet,  of 
this  nnmber,  there  are  diagnostic  descriptions  for  larvae  of  only  27 
species  belonging  to  14  genera. 

The  present  study  on  the  larvae  of  the  Limnephilidae  was  under- 
taken with  three  goals  in  mind : first,  to  rear  and  describe  unknown 
larvae ; second,  to  attempt  to  define  the  genera  and  subfamilies  on 
the  basis  of  larval  characters;  and  third,  to  redescribe  and  verify 
the  identification  of  previously  described  larvae.  The  fulfilling  of 
the  first  two  goals  has  been  hampered  because  it  was  not  possible 
to  work  in  Avestern  North  America  where  the  majority  of  the  nnde- 
scribed  genera  and  species  are  to  be  found.  The  lack  of  western 
material  has  made  it  necessary  to  limit  the  study  to  the  area  east  of 
the  Mississippi  and  south  of  the  Saint  Lawrence  Rivers.  However 
to  accomplish  the  second  goal  is  well  as  possible,  descriptions  of  the 
larvae  of  all  North  American  genera  have  been  included,  though 
laiAme  have  not  been  described  for  western  species  in  genera  in 
Avhich  eastern  species  are  known. 

This  study  has  been  greatly  facilitated  by  the  recent  (1955) 
publication  of  Fernand  Schmid,  ''Contribution  a Fetiide  des  Lim- 
nephilidae (Trichoptera).”  Herein  is  presented  a unified  revision 
of  the  world  fauna  of  this  family  doAvn  to  the  generic  level,  together 
Avith  lists  of  the  described  species.  The  larvae  here  studied  have 
been  found  to  agree  for  the  most  part  Avith  the  classification  pro- 
posed by  Schmid.  For  this  reason  his  classification  has  been  fol- 
loAved,  rather  than  the  one  of  Ross  (1944)  which  is  better  known  in 
this  country. 

Any  attempt,  such  as  this  one,  to  establish  subfamily  and  generic 
definitions  for  the  larvae  must  be  regarded  as  tentative.  This  is 
especially  true  Avhen  the  larvae  of  so  many  genera  and  species  re- 
main nnknoAvn.  As  more  species  are  reared  it  will  be  necessary  to 
reAUse  the  keys  and  definitions. 

Care  must  be  exercised  in  using  the  keys  and  descriptions  as  they 
liaA^e  been  prepared  from  fifth  instar  laiwae.  If  younger  larvae  are 
being  determined  they  may  differ  considerably,  especially  in  the 
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setal  pattern.  The  same  precaution  must  be  observed  with  the 
cases.  Gases  of  immature  larvae  and  pupae  often  dilfer  markedly 
from  the  case  of  the  mature  larva. 

Methods 

The  larvae  of  the  limnephilids  are  in  general  rather  closely  re- 
stricted to  cold,  clear,  well  oxygenated  water.  One  European  spe- 
cies, Enoicyla  pusilla,  is  terrestrial  in  all  its  stages,  and  the  North 
American  Ironoquia  parvula  is  truly  terrestrial  in  the  pupal  stage. 
Both  the  lotic  and  lentic  environments  are  well  populated  with 
larvae  of  this  family,  some  species  being  able  to  inhabit  both. 

Any  of  the  standard  aquatic  collecting  nets  may  be  used  with 
varying  degrees  of  success.  Of  special  usefulness  in  lotic  environ- 
ments is  the  simple  wire  screen  net.  Observation  of  the  bottom  in 
many  instances  produces  good  results  when  other  methods  fail. 
Submerged  sticks  and  stones  should  always  be  picked  up  aud 
searched.  The  cases,  especially  the  pupal  ones,  are  often  attached 
firmly  to  such  objects  and  are  missed  by  any  other  technique. 

The  transporting  of  larvae  to  be  reared  produces  many  prob- 
lems. As  recorded  many  times,  the  larvae  must  not  be  kept  i]i 
water,  as  the  oxygen  soon  becomes  depleted  and  death  results.  If 
several  inches  of  wet  moss  or  leaves  are  added  first,  then  larvae 
placed  on  top  of  this  have  a better  rate  of  survival.  If  the  bottles 
containing  the  larvae  are  kept  cold,  survival  is  again  increased. 
On  occasion  larvae  kept  for  a week  in  the  field  in  a portable  ice 
chest  have  emerged  successfully  at  a later  date. 

The  rearing  of  larvae  in  the  laboratory  is  at  best  uncertain.  The 
technique  recently  described  by  Wiggins  (1959)  has  proved  most 
successful.  Denning  (1937)  described  a different  technique  which 
is  good  for  lentic  forms,  but  is  not  as  successful  for  the  lotic  ones. 
As  an  alternate  to  rearing  the  imagos,  the  metamorphotype  method 
as  described  by  Milne  (1938),  provides  certain  correlation  of  all 
stages.  A metamorphotype  is  a mature  pupa  that  contains  the  fully 
developed  adult  genitalia  and  larval  sclerites  in  the  end  of  the  case. 
Thus  one  ease  contains  critical  parts  of  all  stages  except  the  egg. 

Larvae  to  be  preserved  are  killed  by  dropping  them  in  boiling- 
water  and  leaving  them  for  a minute.  After  boiling  they  are  pre- 
served in  ethyl  alcohol.  Generally  95%  alcohol  is  used  initially,  as 
the  body  fluid  and  water  in  the  cases  dilute  the  preservative.  The 
alcohol  is  changed  after  a week  or  two,  and  75-80%  alcohol  is  used. 
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Literature 

Georg  Ulmer  has  presented  excellent  bibliographies  (1955,  1957) 
to  the  literature  on  the  immature  stages  of  those  families  of  caddis 
flies  which  are  found  in  the  Sunda  Islands.  Unfortunately  there 
are  no  limnephilids  there.  The  references  to  the  larvae  of  this 
family  are  scattered,  with  the  exception  of  those  to  the  European 
fauna  for  which  Lestage  (1921)  has  presented  a fairly  recent 
bibliography.  The  other  areas  of  the  world  have  no  lists  of  the 
pertinent  literature. 

Very  few  papers  have  been  published  on  the  immature  stages 
of  the  caddis  flies  of  North  America.  Recognizable  descriptions  of 
larvae  of  limnephilids  are  presented  in  the  following  papers ; 
Vorhies  1909,  Lloyd  1915a  & b,  1921,  Sibley  1926,  Elkins  1936, 
Denning  1937,  Ross  1944,  Flint  1956,  1957,  1959. 

The  following  list  of  literature  on  the  immature  stages  of 
Nearctic  limnephilids  is  presented  in  a format  similar  to  that  em- 
ployed by  Ulmer  (1955,  1957).  An  attempt  has  been  made  to  give 
all  the  references  in  which  information  on  the  larva,  pupa,  or  case 
may  be  found. 

1.  Dicosmoecus  atripes  Hag. : Goodrich  1935,  p.  57-64 ; Goodrich 

1937,  p.  243-48,  figs.  1-2. 

2.  D.  gilvipes  Hag. : Dodds  and  Hisaw  1925,  p.  125,  fig.  6. 

3.  Dicosmoecus  sp. : Ross  1944,  p.  176, 178,  figs.  611,  624;  Ross  1959, 

p.  1045,  fig.  39.15  1. 

4.  Pedomoecus  sierra  Ross:  Ross  1956,  p.  15,  fig.  11c;  Ross  1959, 

p.  1042,  figs.  39.15  g,  h. 

5.  Ecclisomyia  sp. : Ross  1959,  p.  1044-45,  fig.  39.15  n. 

6.  Ironoquia  parvula  Bks. : Flint  1958,  p.  59-62,  figs.  1-7. 

7.  Ironoquia  sp. : Ross  1944,  p.  197,  fig.  616  (Cahorius)  ; Ross  1959, 

p.  1045,  fig.  39.15  f (Cahorius) . 

8.  Apatania  spp. : Ross  1959,  p.  1044,  (Badema  and  genus  C). 

9.  Neophylax  concinyius  McL. : Vorhies  1909,  p.  669-672,  pi.  52, 

fig.  3,  pi.  55,  figs.  15-20  (autumnus  Vor.)  ; Lloyd  1921,  p. 
76-77,  figs.  121-123  (autumnus  Vor.);  Sibley  1926,  p.  214, 
figs.  104-105  (autunmus  Vor.)  ; Ross  1944,  p.  203,  figs.  606- 
609,  618  (autunmus  Vor.). 

10.  Neophylax  consimilis  Bett. : Betten  1934,  fig.  40o,  pi.  55,  figs. 

6-12. 

11.  Neophylax  oligius  Ross:  Lloyd,  1921,  p.  73-76,  figs.  115-120 

(coficimius  McL.)  ; Sibley  1926,  p.  215  (concinnus  McL.). 

12.  N eophylax  spp. : Clark  1891,  p.  155,  figs.  11,  12  (near  Mormonia 
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or  Trichostonia)  ; Krafka  1915,  figs.  14,  50;  Betten  1934,  p. 
372,  fig.  60,  pi.  2,  figs.  8,  9 ; Ross  1959,  p.  1042,  fig.  39.15j. 

13.  N eothremma  alicia  Bks. : Dodds  and  Hisaw  1925,  p.  127-28,  fig. 

9;  Ross  1959,  p.  1042,  fig.  39.15a. 

14.  Oligophlehodes  sp. : Ross  1959,  p.  1044,  fig.  39.15k. 

15.  Genus  D.  Ross:  Dodds  and  Ilisaw  1925,  p.  127,  fig.  8;  Ross 

1959,  p.  1044,  fig.  39.15  b. 

16.  Pseitdostenophylax  uniformis  Belt. : Flint  1957,  p.  1-4,  figs.  1-8. 

17.  Pseudostenophylax  sp. : Ross  1959,  p.  1044. 

18.  Genus  A.  Ross:  Ross  1959,  p.  1044,  fig.  39.15  i. 

19.  Limnephilus  canadensis  Bks. : Denning  1937,  p.  23,  figs.  1-5,  42. 

20.  Limnephilus  externus  Hag. : Betten  1934,  pi.  46,  fig.  8,  pi.  47, 

figs.  1-5  (tersus  Bett.). 

21.  Limnephilus  indivisus  Walk. : Simpson  1903,  p.  98-100 ; Lloyd 

1915a  p.  205-208,  pi.  15,  fig.  8,  pi.  16,  figs.  10-12,  16-17,  21; 
Lloyd  1921,  p.  47-51,  figs.  59-66 ; Krafka,  1923,  fig.  58 ; Elkins 
1936,  pi.  1,  fig.  2;  Mickel  and  Milliron  1939,  p.  575-80;  Ross 
1944,  p.  185-191,  fig.  649. 

22.  Limnephilus  lahus  Ross : Ross  1941,  p.  106. 

23.  Limnephilus  rhomhicus  L. : Vorhies  1909,  p.  661-666,  pi.  52, 

fig.  7,  pi.  55,  figs.  7-8 ; Lloyd  1915a.  p.  203-205,  pi.  15,  figs. 
10,  14,  pi.  16,  figs.  14,  15,  19,  20,  22  (comhinalus  Walk.)  ; Lloyd 
1921,  p.  44-47,  fig.  51-58  {comhinalus  Walk.)  ; Betten  19U, 
pi.  3,  fig.  4;  Elkins  1936,  p.  668-669,  pi.  1,  fig.  3,  pi.  6,  fig.  1 
{comhinalus  Walk.)  ; Ross  1944,  p.  185-190,  figs.  648-651,  672. 

24.  Limnephilus  suhmofiilifer  Walk.:  Clark  1891,  p.  154,  fig.  3 

{pudicus  Hag.)  ; Vorhies  1909,  p.  667-669,  pi.  52,  fig.  4;  pi. 
54,  fig.  19-21;  Lloyd  1921,  p.  51-53,  figs.  67-70;  Elkins  1936, 
pi.  1,  fig.  6;  Denning  1937,  p.  38-39;  Ross  1944,  p.  185,  192; 
figs.  20,  30,  39,  54,  614,  620,  647,  650. 

25.  Limnephilus  sp. : Ross  1959,  p.  1045,  figs.  39.3  e,  j.  39.15  d. 

26.  Grammotaidis  hetteni  Grif. : Ilill-Griffin  1912,  p.  18-19,  pi.  3, 

figs.  2,  4-7,  12-14. 

27.  Nemotaulius  hostilis  Hag.:  Lloyd  1921,  p.  43-44,  figs.  47-50; 

Ross  1944,  p.  178,  fig.  617 ; Ross  1959,  p.  1045  fig.  39.15  g. 

28.  Anaholia  himaculala  Walk. : Krafka  1923,  fig.  52 ; Dodds  and 

Hisaw  1925,  p.  124,  fig.  1 ; Betten  1934,  figs.  33e,  35c,  46c,  pi. 
3,  fig.  3,  pi.  50,  fig.  9,  pi.  51,  figs.  1-3 ; Denning  1937,  p.  34-37, 
figs.  34-40. 

29.  Anaholia  consocia  Walk.:  Krafka  1915,  figs.  26,  35  {medialis 

Bks.)  ; Krafka  1923,  fig.  75  {medialis  Bks.)  ; Krafka  1924,  fig. 
7 ; Betten  1934,  figs.  46a,  48a,  pi.  3,  fig.  1,  pi.  43,  figs.  5-8 ; Ross 
1944,  p.  185-190,  fig.  646. 
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30.  A.  sorcUda  Say:?  Clark  1891,  p.  154,  fig.  4. 

31.  Anabolia  sp. : Krafka  1923,  fig.  34. 

32.  P I at  y centra  [JUS  radiatns  Say.:  Clark  1891,  p.  153-54,  fig.  2; 

Betten  1901,  p.  567-568,  j)!.  32,  figs.  3,  6,  pi.  33,  fig.  3 (1  Hale- 
sus  species)  ; Sleight  1913,  p.  7 {rnacidipennis  Kol.)  ; Krafka 
1915,  figs.  4,  34,  (hostis  Hg.)  ; Lloyd  1921,  p.  68-69,  figs.  102- 
105  {maculipenam  Kol.)  ; Sibley  1926,  p.  216,  figs.  107-108 
{mactUipennis  Kol.  ) ; Betten  1934,  fig.  43a,  pi.  2,  fig.  7,  pi. 
51,  fig.  11  {maculipennis  Kol.);  Boss  1944,  p.  181-182,  figs. 
622,  625 ; Ross  1959,  p.  1045. 

33.  Platycentropus  inclistinctiis  Walk.:  ( ?)  Betten  1901,  p.  570  (4 

Halesus  sp.)  ; Betten  1934,  pi.  51,  figs.  7-8;  Denning  1937,  p. 
31-33,  figs.  23-27,  41. 

34.  Hesperophijlax  desiynatus  Walk.:  Marshall  and  Vorhies  1905, 

p.  232-244;  Vorhies  1905,  p.  108-23,  pis.  7-8;  Vorhies  1909, 
p.  672-677,  pi.  52,  fig.  9,  pi.  55,  figs.  24-26,  pi.  56,  figs.  1-4; 
Lloyd  1921,  pi.  63-67,  figs.  96-101  ; Dodds  and  Ilisaw  1925, 
p.  i26-27,  fig.  7 ; Betten  1934,  pi.  1,  fig.  6,  pi.  53,  figs.  2-3 ; 
Elkins  1936,  p.  671,  pi.  1,  fig.  5,  pi.  5,  figs.  1,  3-4;  Denning 
1937,  p.  39-40;  Ross  1944  p.  183,  fig.  615;  Ross  1959,  p.  1045, 
fig.  39.15e. 

35.  Psychoronia  sp. : ? Ross  1959,  p.  1045. 

36.  Hydatophylax  argus  Harr.:  Sleight  1913,  p.  6;  Lloyd  1915b,  p. 

57-60,  pi.  6;  Lloyd  1921,  p.  57-60,  figs.  79-87;  Sibley  1926, 
p.  216 ; Betten  1934,  pi.  3,  fig.  5 ; Ross  1944,  p.  177-78,  iig.  619. 

37.  Hydatophylax  sp. : Ross  1959,  p.  1044. 

38.  Pycnopsyche  gentilis  McL. : Clark  1891,  fig.  5;  Lloyd  1921,  p. 

53-56,  figs.  71-78  {Arcioecia  consocia  Walk.)  ; Sibley  1926, 
p.  218-219,  figs.  100-102,  109. 

39.  Pycnopsyche  guttifer  Walk.:  Betten  1901,  p.  568-69,  pi.  32, 

figs.  2,  5,  pi.  33,  fig.  2 (2  Halesus  species)  ; Lloyd  1921,  p.  67- 
68;  Sibley  1926,  p.  218,  figs.  69-70. 

40.  Pycnopsyche  lepida  Hag. : Sibley  1926,  p.  217,  hgs.  96-99. 

41.  Pycnopsyche  lepida.  group  : Clark,  1891,  fig.  7 ; Betten  1901,  p. 

569-570,  pi.  32,  figs.  1,  4,  pi.  33,  fig.  1 (3  Halesus  species). 

42.  Pycnopsyche  lucidenta  Bett. : Clark  1891,  fig.  6;  Lloyd  1921, 

figs.  92',  94;  Betten  1934,  p.  345,  pi.  4,  fig.  1,  pi.  48,  figs.  10-12, 
pi.  49,  figs.  1-4. 

43.  Pycnopsyche  scabripennis  Ramb. : Lloyd  1921,  p.  60-63,  figs. 

88-91,  '93,  95 ; Sibley  1926,  p.  219,  fig.  95. 

44.  Psycnopsyche  subfasciala  Say:  Vorhies  1909,  p.  678-681,  pi.  52, 

fig.  5,  pi.  56,  figs.  8-11  ; Elkins  1936,  p.  669-670,  pi.  1,  fig.  4, 
pi.  5,  fig.  2;  Ross  1944,  p.  195,  figs.  613,  621. 
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45.  Fycnopsyche  sp. : Krafka  1923,  fig.  54;  Ross  1959,  p.  1045,  fig. 

39.15c. 

46.  Clostoeca  sp. : Ross  1959,  p.  1044. 

47.  (?)  Stenophylacini : Mutfkovvski  1915,  p.  42-44,  figs.  1-2  {Asyn- 

archus  simplex  Bks.). 

48.  Frenesia  difficUis  AValk. : Lloyd  1915a,  p.  208-09,  pi.  15,  figs. 

3,  5,  11,  pi.  16,  figs.  1,  2,  6,  7,  9,  18;  Lloyd  1921,  p.  70-72,  figs. 
106-114;  Sibley  1926,  fig.  106;  Betteii  1934,  pi.  53,  fig.  10; 
Flint  1956,  p.  94-96,  98-99,  figs.  6-9. 

49.  Frenesia  missa  Milne  ; Ross  1944,  p.  199-200,  figs.  607,  610 ; Flint 

1956,  p.  98-99,  figs.  1-4,  10-12 ; Ross  1959,  p.  1045,  fig.  39.15p. 

50.  Glyphopsyche  missouri  Ross:  Ross  1944,  p.  200,  figs.  608,  612. 

623;  Ross  1959,  p.  1045,  fig.  39.15m,  0. 

51.  Chilostiymini:  Krafka  1915,  fig.  20  (Chilostiyma) . 

52.  Gen.  ( ?)  Sp.  ( ?)  : Krafka  1923,  fig.  51,  Dodds  and  llisaw  1925. 

p.  124,  127,  figs.  2,  3,  8. 


Lakval  Stkucture 

The  general  morpliology  of  the  trichopterons  larva  has  been 
discussed  in  some  degree  by  almost  every  author  who  has  worked  on 
the  immature  stages  of  this  order.  lIoAvever,  Anker  Nielsen  (1942) 
has  probably  made  the  most  exhaustive  study  on  the  morphology  of 
i*epresentative  forms  throughout  the  order.  For  this  reason,  his 
terminology  will  be  followed,  in  particular  that  of  the  head.  How- 
ever, I feel  that  the  maxillo-labinm  has  been  so  modified  that  the 
true  homologies  of  some  sclerites  may  never  be  known. 

Head 

The  head  capsule  is  generally  ovoid,  (fig.  lb)  or  nearly  so,  in 
front  aspect,  although  in  Neophylax  and  Archeophylax  it  is  consid- 
erably elongate.  In  some  of  the  specialized  genera  of  the  lower  sub- 
families, a ridge  may  be  present  on  all  or  part  of  the  antero-lateral 
margin  of  the  head. 

The  eyes  usually  ai-e  placed  laterally  about  midway  of  the  length 
of  the  head.  The  genera  Neophylax  and  Archeophylax  have  eyes 
which  are  placed  only  about  1/3  of  the  distance  from  the  vertex  to 
the  oral  margin.  The  antennae  are  situated  in  a shallow  groove 
about  midway  from  the  eye  to  the  base  of  the  mandibles. 

The  head  capsule  itself  is  composed  of  four  sclerites:  (fig.  lb. 
Ic.)  the  fronto-elypeus,  the  two  genal  halves,  and  the  gula.  The 
fronto-clypeus  is  the  sclerite,  roughly  triangular  in  shape,  antero- 
medially  on  the  dorsum  of  the  head.  The  sclerite  widens  gradually 
toward  the  anterior  from  the  posterior  point,  but  is  sharply  con- 
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stricted  at  about  half  its  length.  It  normally  bears  six  pairs  of 
setae.  Setae  1,  2,  and  3 are  borne  along  the  anterior  margin;  4 
laterally  at  about  half  the  distance  from  the  oral  margin  to  the  con- 
striction ; 5 just  posterior  to  the  constriction ; and  6,  at  about  half 
the  distance  from  the  constriction  to  the  apex.  Setae  numbered 
1 and  4 are  pale,  appressed  to  the  surface,  and  directed  mesad. 
Seta  6 is  generally  short  and  slender,  and  is  often  very  difficult  to 
find  or  lacking. 

The  frontal  suture  is  Y-shaped  and  separates  the  genal  halves 
from  each  other  and  from  the  fronto-clypeus.  The  two  genal  halves 
enclose  the  greater  part  of  he  head  capsule. 

Each  half  bears  setae  7 to  18.  Seta  7 is  borne  just  anterior  to 
the  antenna,  and  8 is  ventrad  to  that.  Seta  9 is  a large  seta  mesad 
and  slightly  anterior  to  the  eye.  Seta  10  is  a short  seta  appearing 
to  arise  from  the  eye  and  extending  anteriorly  to  it.  Seta  11  is  a 
slender,  rather  short  seta  arising  mesad  of  the  eye.  Seta  12  arises 
posteriorly  and  sliglitly  ventrad  of  the  eye.  Seta  13  is  a short  seta 
arising  near  the  base  of  14,  which  is  a large  seta  arising  caudad  of 
the  eye.  Seta  15  is  also  a long  seta  and  arises  posteriorly  to  14. 
Seta  16  is  generally  a small,  pale,  curved  seta  postero-niesally  of  15. 
Seta  17  arises  near  the  apex  of  the  fronto-clypeus,  and  18  arises 
ventrally  near  the  posterior  margin. 

In  the  primitive  families  the  gula  is  composed  of  two  sclerites, 
the  pre-  and  postgula.  However,  in  the  Limnephilidae  the  two 
sclerites  are  fused.  The  only  indication  of  the  pregula  is  the  oral 
expansion  of  the  sclerites.  The  shape  of  the  gular  sclerite  is  some- 
what triangular  with  the  point  projected  caudad.  In  the  Neo- 
phylacinae  the  sclerite  is  T-shaped  with  the  pregular  part  extending 
anteriorly  to  the  head  capsule.  The  sclerite  may  either  extend  the 
complete  length  of  the  genae  ventrally  or  no  more  than  a third  of 
the  length. 

The  labrium  is  roughly  semicircular  with  a mesal  anterior  emar- 
gination  (fig.  la).  In  certain  of  the  subfamilies  the  anterior  margin 
is  membranous  and  appears  trilobate  (fig.  11c).  There  are  six 
pairs  of  setae  dorsally  and  an  antero-lateral  brush  of  hairs.  Setae 
1,  2,  and  3 are  situated  along  the  margin,  1 generally  being  short 
and  broad  with  2 and  3 progressively  becoming  longer.  Seta  4 is 
generally  a pale  seta  situated  caudad  of  seta  1.  Setae  5 and  6 are 
long  setae  situated  in  a curving,  transverse  row  near  the  middle  of 
the  labrum,  5 being  the  more  lateral  seta  of  the  pair. 

In  most  larvae  of  the  family,  the  mandibles  are  black  and  roughly 
triangular  in  anterior  aspect  (fig.  Ih).  The  majority  of  the  sub- 
families have  mandibles  with  apical  teeth.  However,  in  the  sub- 
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families  Neophylacinae,  Apataninae,  and  Goerinae  the  apical  teeth 
are  lacking,  and  the  mandible  is  often  greatly  elongated  into  a scoop. 
Both  mandibles  bear  a brush  of  setae  on  the  inner  surface  and  two 
setae  on  the  outer  surface  near  the  base. 

The  maxillae  and  the  labium  are  fused  into  a single  ventral  lip 
(fig.  Ig)  ; and  due  to  the  reductions  and  modifications  of  the  ap- 
pendages that  have  occurred,  the  homologies  are  difficult  to  ascer- 
tain. Two  short  setae  are  generally  borne  on  the  cardo,  two,  on  the 
stipes,  and  1,  on  the  palpifer.  The  maxillary  palpi  are  four-seg- 
mented. Apically  on  the  galea,  which  is  generally  a rod-like  lobe, 
are  a number  of  sensillae  and  setae,  that  have  been  studied  and  num- 
bered by  Nielsen.  In  certain  subfamilies  the  galea  is  reduced  to  a 
slightly  rounded  median  lobe.  The  lacinia  is  reduced  to  a simple 
hairy  membranous  lobe  on  the  inner  surface  of  the  maxillo-labium. 
There  is  a median  apical  lobe  on  the  labial  portion,  termed  ligula 
or  labial  lobe,  through  which  the  spinning  gland  opens.  The  labial 
palpi  are  composed  of  a sclerotized  segment  that  bears  a large  rod- 
like sensillum  apically.  This  segment  is  borne  on  a membranous 
lobe  that  has  been  claimed  by  some  to  represent  a second  segment. 
There  is  a curving  sclerite  at  the  base  of  this  lobe  believed  by  most 
workers  to  be  the  palpiger.  Mesad  of  this  sclerite  is  a rod-like 
sclerite  which  bears  a short  seta.  This  sclerite  is  termed  the  ventral 
rod  by  Nielsen  (1942),  and  may  be  the  remnants  of  the  glossae 
(Botosaneanu  1952).  The  transverse  sclerite  near  the  middle  of 
the  labium  is  the  mentum. 

Posterior  to  the  mentum  are  a number  of  small  sclerites,  which 
are  collectively  called  the  submentum.  Laterally  there  is  a narrow 
fragment  extending  anterior  iiearly  to  the  mentum,  near  the  pos- 
terior it  widens  into  a roughly  triangular  portion.  I am  calling 
this  sclerite  A of  the  submentum.  Mesad  to  A are  a pair  of  large 
setae  which  arise  from  another  pair  of  fragments,  that  vary  greatly 
in  size  and  shape,  and  are  often  subdivided.  The  sclerite  at  the 
base  of  the  seta  is  being  called  sclerite  B. 

Thorax 

The  pronotum  is  covered  by  a large  sclerotized  shield  which  is 
divided  mesally  (fig.  In).  The  lateral  margin  is  articulated  near 
its  middle  with  the  pleuron.  From  the  point  of  articulation  a 
suture  runs  dorsally  and  posteriorly  for  a short  distance.  A carina, 
that  is  present  posterior  to  the  suture  and  anterior  to  the  posterior 
margin,  extends  from  the  articulation  to  the  midline.  A shallow 
transverse  groove  is  often  present  dorsally  at  about  1/3  of  the  dis- 
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tanee  from  the  anterior  to  the  posterior  margin. 

The  propleuron  is  a small  strap-shaped  sclerite  ( fig.  1 j ) , divided 
dorso-ventrally  near  its  middle  by  the  pleural  suture.  There  is  an 
artieulation  near  the  dorsal  end  of  the  suture  with  the  notum  and 
another  ventrally  with  the  coxa.  Antero-ventrally  of  the  pleuron 
is  a small  triangular  trochantin. 

The  mesonotum  is  roughly  rectangular  in  shape  (fig.  In),  and  is 
divided  on  the  mid-dorsal  line  (rarely  it  may  be  divided  again). 
The  lateral  margin  is  often  expanded  near  the  posterior  angle,  and 
the  posterior  margin  is  often  slightly  thickened.  A dark,  crescentic 
mark  is  commonly  found  near  the  postero-lateral  angle. 

The  mesopleuron  is  roughly  triangular  (fig.  Ik).  Tlie  pleural 
suture  runs  from  the  dorsal  point  to  the  ventral  mesal  articvdation 
with  the  coxa.  In  the  Goerinae  the  mesepimeron  is  greatly  ex- 
tended anteriorly. 

The  metanotum  is  mostly  membranous  and  generally  bears  three 
pairs  of  small  sclerites  (fig.  In).  The  anterior  pair  closest  to  the 
mid-line  is  called  the  anterior  pair  (sa  1 of  Ross  1959),  the  pair  pos- 
terior and  slightly  laterad  to  it  is  called  the  posterior  pair  (sa  2 
of  Ross),  and  the  lateral  strap-like  pair  is  called  the  lateral  pair 
(sa  3 of  Ross).  The  anterior  pair  is  lacking  in  certain  forms.  The 
lateral  sclerites  appear  to  be  homologous  with  the  lateral  portion  of 
the  mesonotum,  as  is  shown  by  the  lateral  expansion  and  crescentic 
mark.  A crescentic  furrow  is  generally  present  in  the  membrane 
posterior  to  the  anterior  plates. 

The  metapleuron  is  nearly  identical  to  the  mesopleuron  (fig. 
Ip),  excepting  that  it  has  a strap-like  extension  posteriorly. 

The  sterna  are  almost  completely  membranous.  The  prosternum 
bears  a central  horn,  which  varies  greatly  in  length  and  sclerotiza- 
tion.  Posterior  to  the  horn  is  a quadrate  plate  which  also  varies 
greatly  in  sclerotization  and  size.  The  meso-  and  metasterna  often 
bear  a row  of  small  sclerotized  points  laterally  near  the  posterior 
margin. 

The  legs  (figs.  Id,  e,  f)  are  composed  of  a rather  long  coxa,  a 
trochanter  which  is  divided  into  two  segments,  a femur,  a tibia,  a 
single-segmented  tarsus,  and  a single  tarsal  claw.  In  general  the 
fore  femora  are  broader  than  the  other  femora,  and  the  whole  fore 
leg  is  shorter  than  the  other  legs.  The  setal  pattern  of  the  legs,  in 
particular  on  the  trochanters  and  femora,  follows  a pattern  which 
is  quite  important  taxonomically. 

The  trochanter  bears  three  to  five  large  dark  setae  along  its 
ventral  margin  and  another  similar  seta  near  the  apex  of  the  pos- 
terior face.  The  fore-trochanter  bears  two  broad,  pale  spurs  on  the 
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ventral  margin.  The  basal  spur  of  the  two  often  moves  onto  the 
anterior  face,  or  is  lost,  on  the  two  more  posterior  legs.  There  is 
generally  a brush  of  short  slender  liairs  near  the  apex  of  the  segment 
along  the  ventral  margin. 

On  its  dorsal  margin,  the  femur  generally  bears  a seta  near  its 
base,  one  at  its  apex,  and  a small  group  near  the  apex.  In  the 
primitive  subfamilies  the  ventral  margin  bears  a large  number  of 
long,  dark  or  pale  setae  which  become  reduced  in  number  to  two 
in  the  higher  subfamilies.  The  fore  femur  bears  on  the  posterior 
face,  a long,  dark  seta  which  is  near  the  ventroapical  angle  on  the 
two  more  posterior  legs.  There  is  also  generally  a row  of  short 
spines  along  the  ventral  margin,  and  the  brush  of  hairs  on  the 
trochanter  may  extend  a short  distance  onto  the  base  of  the  femur. 

Almost  invariably  the  tibia  bears  two  apical  spurs  on  the  ventral 
margin  and  a small  number  of  setae  on  the  dorsal  apical  area.  The 
ventral  margin  often  bears  a row  of  short  spines. 

The  tarsus  has  three  to  four  apical  setae,  and  may  also  possess 
a ventral  row  of  short  spines.  The  tarsal  claw  has  a basal  spine, 
the  variations  in  length  of  which  are  of  some  taxonomic  value. 

Abdomen 

The  abdomen  is  composed  of  nine  complete  segments,  and  a tenth 
Avhich  is  divided  mesally  by  the  anus  and  bears  laterally  the  anal 
prolegs. 

The  first  segment  normally  bears  three  spacing  humps  or  tuber- 
cles, one  dorsally  and  the  others  laterally.  Ventrally  there  is  very 
commonly  a raised  transverse  ridge.  The  tubercles  vary  greatly  in 
their  development,  and  rarely  the  dorsal  one  may  be  lacking.  The 
segment  also  bears  a varying  number  of  setae,  the  exact  number 
often  being  of  specific  value. 

The  lateral  line  is  composed  of  a great  number  of  short,  slender 
setae.  It  generally  starts  at  the  anterior  margin  of  the  third  seg- 
ment and  ends  at  the  posterior  margin  of  the  eighth  segment.  A 
short  row  of  bifid  processes  is  found  just  dorsad  of  the  line  on  each 
segment. 

On  most  abdominal  segments  the  venter  bears  an  oval  sclerotized 
ring  in  the  mature  larva.  The  segments  on  which  these  are  found 
are  of  considerable  importance.  The  second  segment  generally 
bears  a seta  laterally  near  the  anterior  margin.  Starting  on  this 
segment,  are  a pair  of  submedial  setae  on  the  dorsum.  Recurring 
on  all  segments  through  the  eighth,  this  group  of  setae  increases  in 
numbers  toward  the  posterior. 

The  gills,  when  present,  are  borne  in  four  longitudinal  rows  on 
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each  side  of  the  abdomen.  The  dorsal  and  ventral  rows  generally 
are  composed  of  gills  in  the  pre-  and  postsegmental  positions.  The 
row  above  the  lateral  line  is  composed  of  presegmental  gills  only, 
but  the  row  below  the  line  is  composed  of  postsegmental  gills.  The 
number  of  gill  filaments  per  cluster,  or  even  the  presence  or  absence 
of  a cluster  is  variable  to  some  degree ; this  is  particularly  true  of 
the  posterior  filaments  in  a row.  Therefore,  one  should  be  careful 
in  coming  to  any  taxonomic  conclusion  on  the  basis  of  a few  fila- 
ments on  the  posterior  end  of  a row. 

Gill  formulas  have  been  presented  for  nearly  every  species  dis- 
cussed, rather  than  the  more  common  gill  diagram.  The  words 
dorsal,  dorso-lateral,  ventro-lateral,  and  ventral  refer  to  the  respec- 
tive row  of  gill  filaments  on  the  larva.  The  roman  numeral  refers 
to  the  particular  abdominal  segment  being  discussed.  The  first 
arabic  numeral  after  a roman  numeral  shows  the  number  of  gill 
filaments  in  the  presegmental  gill  position  on  the  given  segment.  A 
comma  separates  the  presegmental  from  the  postsegmental  gill  posi- 
tion. On  occasion  two  arabic  numerals  separated  by  a hyphen  are 
given ; this  indicates  the  observed  variation  in  number  of  filaments 
at  that  position.  If  there  is  no  mention  of  gills  in  a particular  row 
on  a particular  segment,  they  may  be  considered  to  be  absent. 

The  ninth  segment  bears  a single  dorsal,  nearly  semicircular, 
median  sclerite  (fig.  lo).  The  sclerite  bears  a variable  number  of 
setae  the  positions  and  relative  lengths  of  which  are  of  considerable 
taxonomic  value.  There  appears  to  be  a tendency  toward  the  reduc- 
tion in  number  of  setae  and  the  development  of  four  dominant  setae 
in  the  higher  forms.  The  segment  ventrally  bears  four  short  setae. 

The  anal  prolegs  are  broadly  fused  to  the  tenth  segment  (fig. 
Ip),  with  the  result  that  only  the  claws  extend  freely.  Basal  to 
the  claw,  there  are  two  sclerites  which  are  termed  by  Nielsen  simply 
^‘b”  and  The  largest  sclerite,  ‘‘b”,  covers  much  of  the  dor- 

sum, the  side,  and  venter  of  segment  10.  Dorsally  four  large  dark 
setae  are  borne  just  posterior  to  “b”  which  itself  bears  a variable 
number  of  shorter  setae.  The  sclerite  ‘ ‘ c ” is  smaller  and  more  inti- 
mately associated  with  the  base  of  the  claw,  and  is  only  visible  in 
lateral  or  ventral  views.  There  is  only  a single  seta  on  ‘‘c”.  The 
claw  is  tapered  to  a latero-ventrally  pointing  hook  which  often  bears 
one  or  two  smaller  dorsal,  accessory  teeth.  The  claw  is  partially 
divided  into  two  segments  and  bears  eight  rather  small  setae. 
Rarely  the  membranous  ventral  portion  of  the  segment  also  bears 
some  setae. 
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Phylogeny 

Limnephilidae  were  divided  by  Schmid  into  six  subfamilies : 
Dieosmoecinae,  Apataninae,  Neophylacinae,  Pseudostenophylacinae, 
Drnsinae,  and  Limnephilinae.  The  Drnsinae  are  synonymous  with 
the  Eccliopteryo'inae  of  Nielsen,  which  is  nsed  here.  A seventh 
snbfamily,  the  Goerinae,  is  also  included. 

The  larvae  indicate  two  main  groups  of  subfamilies,  jnst  as  do 
the  adnlts.  Unfortnnately  the  classification  indicated  by  tlie  two 
stages  does  not  coincide  exactly.  The  apatanine  group  ( Apataninae, 
Neoph^dacinae,  and  Goerinae)  appears  to  be  specialized  for  the 
scraping  of  cryptogamic  oozes  off*  rocks  in  the  lotic  habitat.  The 
limnephiline  group  (Psendostenophylacinae  and  Limnephilinae)  is 
adapted  to  the  chewing  of  phanerogams,  and  is  often  fonnd  in  lentic 
environments. 

The  most  primitive  forms  appear  to  be  in  the  Dicosmoecinae, 
both  in  the  adult  and  larval  stages.  The  larvae  of  the  genus  Onocos- 
moecus  are  very  nnspecialized  and  may  be  quite  primitive.  IIow- 
CA^er,  many  of  the  other  genera  of  the  Dicosmoecinae,  such  as  Pedo- 
moecus  or  Genus  1,  are  extremely  specialized. 

The  folloAving  conditions  that  I consider  to  be  primitive  are  fonnd 
in  Onocosmoecus.  There  are  no  ridges  or  other  nnnsnal  structures 
on  the  head  or  thorax,  such  as  are  fonnd  in  Goera,  Pedoynoecns,  and 
certain  other  genera.  Dorsally  the  labrnm  is  sclerotized  and  an- 
teriorly it  has  a mesal  emargination.  Four  or  five  apical  teeth  are 
present  on  the  mandibles.  The  galea  is  rod-like,  and  submental 
sclerites  B are  small.  The  large  setae  on  the  ventral  margin  of  the 
femora  are  numerous,  as  are  the  setae  on  the  ninth  tergite. 

Intermediate  forms  between  the  dieosmoecines  and  the  apatanine 
group  appear  to  be  found  in  the  Ecclisopteryginae.  Unfortnnately 
the  latter  subfamily  is  European  and  known  to  me  only  by  descrip- 
tions. In  this  subfamily  the  following  modifications  in  the  direc- 
tion of  the  Apataninae  are  found.  The  apical  teeth  of  the  mandibles 
are  successively  reduced  in  number,  in  different  species,  until  they 
are  lost  completely.  Apically  the  labrnm  is  someAvhat  trilobate  and 
widely  membranous,  and  sclerites  B of  the  submentum  are  quite 
large  and  rectangular.  The  major  setae  on  the  femora  may  be 
reduced  in  number  to  three  or  four.  HoAveA^er,  it  must  be  mentioned 
that  Schmid  found  the  adults  to  indicate  a relationship  with  the 
limnephiline  group. 

The  apatanine  group  of  subfamilies  have  a large  number  of 
characters  in  common.  Setae  14  and  15  on  the  head  have  migrated 
so  that  they  are  contiguous.  The  labrum  is  trilobate  and  mem- 
branous anteriority,  and  the  lateral,  membranous,  brush  bearing 
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lobes  may  become  very  large.  Apical  teeth  are  lacking  on  the 
mandibles.  The  galea  is  reduced  to  a low,  ronnded  lobe,  and  sub- 
mental  sclerites  B are  large  and  rectangular.  A small  membranous 
prosternal  horn  is  present,  and  Fne  plate  is  very  inconspicuous.  The 
setae  on  the  ventral  margin  of  the  femora  are  reduced  to  two,  and 
in  most  forms  they  are  born  close  together  basically  on  the  fore 
legs.  On  at  least  the  mid  and  hind  legs,  the  trochanters  lack  the 
terminal  brush  of  hairs.  The  basal  spur  of  the  tarsal  claw  is  long, 
reaching  nearly  to  the  apex  of  the  claw. 

In  addition  to  these  larval  characters,  others  hold  the  group 
together.  The  cases  are  c.vlindrical  or  slightly  conical  tubes  made 
of  sand  grains  generally  incorporating  larger  ballast  stones  later- 
ally. In  the  pupae  the  terminal  appendages  are  greatly  elongate 
and  slender.  As  already  mentioned,  the  group  is  rheophilic  and 
adapted  to  scraping  the  ciyptogamic  oozes  off  rocks.  It  is  also 
possible  that  they  all  lay  their  eggs  under  water  rather  than  above 
the  water.  This  is  known  to  be  the  case  in  the  Apatania  and  Ec- 
ciisopteryx. 

The  Limnephilinae  show  the  following  changes  from  the  primi- 
tive type : the  ventral  femoral  setae  are  reduced  to  two,  the  ninth 
tergite  develops  four  dominant  setae,  and  the  submental  sclerite 
B becomes  almost  completely  lost. 

The  genera  EccUsomyia  and  genus  2 of  the  Dicosmoecinae,  the 
Pseudostenophylacinae,  and  the  tribe  Stenophylaeini  (particularly 
Pycnopsyche)  of  the  Limnephilinae  appear  to  be  very  close;  in  fact 
their  separation  is  often  very  difficult.  All  of  these  forms  have,  at 
the  most,  three  or  four  ventral  femoral  setae,  and  often  the  addi- 
tional setae  are  not  absolutely  ventral.  The  ninth  tergite  bears 
three  pairs  of  setae  which  are  more  or  less  equal,  rather  than  the 
typical  two  pairs.  Sclerite  B of  the  submentum  is  rather  inter- 
mediate in  size  in  all  forms.  In  addition  all  the  larvae  have  single 
gills.  All  these  characters  are  intermediate  between  the  typical 
Dicosmoecinae  and  the  typical  Limnephilinae. 

Key  to  Larvae  of  the  Subfamilies  of  Nearctic  Limnephilidae 


1.  Mandibles  with  2 or  more  apical  teeth  4 

Mandibles  with  apical  margin  entire  2 

2.  Mesothorax  divided  into  2 or  3 pairs  of  sclerites  (fig.  17b) 

Goerinae 

Mesothorax  divided  into  1 pair  of  sclerites  3 


3.  Anterior  metathoracic  plates  present,  though  often  very  small 
(fig.  11b),  or  if  lacking  the  gula  is  T-shaped  (fig.  14d) 

Neophylacinae 
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Anterior  methathoracic  plates  lacking,  replaced  by  a transverse 
row  of  setae  (fig.  9c)  ; gula  widest  anteriorly,  narrowing 


gradually  to  posterior  point  (fig.  9b)  Apataninae 

4.  Femora  of  all  legs  with  2 major  setae  ventrally  (fig.  33c) 

Limnephilinae 

Femora  of  posterior  legs,  at  least,  with  3 or  more  setae  ventrally 
or  subventrally  (figs,  le,  f)  5 


5.  Gills  single ; head  and  thorax  yellowish  with  numerous  dark 

muscle  scars  and  infuscations  (fig.  40). 

Pycnopsyche  (in  part) 
Gills  single  or  multiple ; if  single  then  with  head  nearly  uni- 
formly brown,  without  dark  infuscations  6 

6.  Submental  sclerite  B reniform  (fig.  21  d)  ; each  half  of  prono- 

tum  slightly  wider  than  long  (as  seen  dorsally),  each  meso- 
notal  half  wider  than  long  in  the  approximate  ratio  of  4 : 3 

(fig.  21b)  ; gills  single Pseudostenophylacinae 

Either  submental  sclerite  B not  reniform,  or  each  pronotal  half 
almost  11/2  times  as  long  as  broad,  and  each  mesonotal  half 
only  slightly  wider  than  long  (fig.  In)  ; gills  single  or  mul- 
tiple   Dicosmaecinae 

Artifical  Key  to  Known  Larvae  of  the  Genera  Found  in 
Eastern  United  States 

1.  Gills  lacking  Goer  it  a 

Gills  present  2 

2.  All  gills  single  3 

Most  gills  in  clusters  of  2 or  more  8 

3.  Femora,  tibiae,  and  tarsi  annulate  with  black PsychoglypJia 

Legs  lacking  contrasting  annuli  4 

4.  Head  greatly  elongated  in  frontal  aspect;  (fig.  11a)  anterior 

margin  of  mesonotum  with  mesal  rectangular  emargina- 

tioii  (fig.  11b)  y eo phyla. r 

Head  nearly  ovoid  in  frontal  aspect ; mesonotum  without  a 
mesal  emargiuation  5 

5.  Anterior  metathoracic  plates  lacking,  replaced  by  a transverse 

row  of  setae  (fig.  9c)  Apatania 

Anterior  metathoracic  plates  present  6 

6.  Head  brown  with  inconspicuous  muscle  scars  posterioly. 

Pseudostenophylax 

Head  pale  with  dark  scars  and  blotches  7 

7.  Anterior  metanotal  plates  fused  on  the  meson ; abdominal  seg- 

ment 2 with  a sclerotized  ring  ventrally Hydatophylax 

Anterior  metanotal  plates  separated  or  just  touching;  abdomi- 
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8. 

9. 

10. 

11. 

12. 

13. 

14. 


15. 


16. 

17. 

18. 


19. 


nal  segment  2 lacking  the  ventral  ring Pycnopsyche 

Some  gills  arising  in  clusters  of  4 or  more 9 

No  gills  in  clusters  of  over  3 11 

Some  gills  on  basal  segments  in  clusters  of  4 Onocosnioecus 

Most  gills  in  clusters  of  6 and  over  10 

Gills  on  basal  segments  arising  in  clusters  of  about  6. 

Hesperophylax 

Many  gills  in  clusters  of  10-15  Ironoquia 

Legs  with  contrasting  black  annuli  Glyphopsyche 

Legs  not  annulate  12 

Pronotum  anteriorly  with  long,  pale,  blade-like  setae  (hg.  44b)  ; 

head  almost  uniformly  brown  Frenesia 

Pronotum  lacking  these  setae ; head  not  uniformly  brown 13 

Mesonotum  bearing  2 pairs  of  sclerites  (fig.  17b)  Goera 

Mesoiiotum  bearing  only  1 pair  of  sclerites  14 

Head  yellow  with  a dark  stripe  centrally  on  the  fronto-clypeus 
and  a dark,  U-shaped  baud  on  the  genae  (fig.  29a). 

Nemotauliiis 


Head  marked  either  with  spots  and  infuscations,  or  mostly 

darkened,  or  with  a V-shaped  dark  band  on  the  genae 15 

Head  yellow,  marked  with  many  distinct,  small,  dark  dots  (fig. 

28a)  ; length  to  30  mm Grammotaulius 

Head  brown,  or  with  a few  larger,  indistinct,  dark  blotches 

and  infuscations ; smaller  16 

Prosternal  horn  extending  beyond  apices  of  fore  coxae. 

Flatycemtropus 

Prosternal  horn  at  most  reaching  apices  of  fore  coxae  17 

Head  mostly  pale,  marked  with  dark  spots  and  infuscations  18 
Head  either  mostly  dark,  or  with  a distinctive  dark  pattern 

(fig.  23)  ^ _ 19 

Head  anteriorly  with  dark  infuscations  (fig.  30a)  ; length  18 

mm.  or  more  Anaholia 

Head  with  anterior  dark  markings  limited  to  a band  along  the 

frontal  suture ; length  13  mm Lenar chulus 

Head  and  thoracic  notae  dark,  except  for  3 pale  spots  apically  on 
fronto-clypeus  (fig.  31a)  ; case  roughly  cornucopia  shaped, 
made  mostly  of  plant  matter  that  is  in  part  often  placed 

obliquely  (figs.  65,  66)  Asynarchus 

Head  either  marked  as  above,  or  with  a dark  central  stripe  on 
fronto-clypeus  and  a V-shaped  band  on  the  genae  (fig.  23a)  ; 
case  cylindrical,  made  of  plant  matter  either  placed  longi- 
tudinally or  transversely  Limnephilus 
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Subfamily  Dicosmoecinae  Schmidt 
Dicosiiioec'inae  Schmid,  1955,  Mitt.  Schweiz.  Ent.  Ges.  28 : 29-31. 

As  established  on  adult  characters,  this  subfamily  is  very 
heterogenous.  The  larvae  are  no  less  diverse.  Those  of  certain 
genera,  such  as  Onocosmoecus  and  Dicosmoecus  appear  to  the 
writer  to  be  close  to  the  primitive  stock.  In  the  genera  Pedomoecus 
and  Dicosmoecinae  1,  the  larvae  have  become  specialized  and 
bizarre.  Those  of  Ecclisomyia  and  Dicosmoecinae  2 show  many 
similarities  to  the  larvae  of  the  limnephiline  tribe  Stenophylacini. 
The  subfamily  is  difficult  to  characterize  because  of  different  evo- 
lutionary tendencies.  It  seems  that  many  lines  of  evolution  existed 
many  of  which  then  became  partially  or  wholly  extinct,  but  some  of 
the  lines  were  successful  and  gave  rise  to  the  higher  subfamilies. 

The  Dicosmoecinae  include  about  90  species  placed  in  20  genera. 
The  distribution  of  the  subfamily  is  primarily  circumpacific,  with 
a single  species  in  Europe  and  four  in  eastern  North  America. 
There  are  12  genera  in  North  America,  with  two  having  representa- 
tives in  the  east.  The  immature  stages  are  very  poorly  known. 
Larvae  have  been  described  previously  for  two  Siberian  species,  the 
Australian  species  and  the  European  species. 

Larvae  of  the  subfamily  may  be  characterized  as  follows : Head 
often  with  ridges,  rows  of  hair,  or  other  unusual  structures.  Lab- 
rum  without  antero-lateral  membranous  lobes.  Mandibles  toothed 
at  apices.  Galea  a finger-like  projection.  Mesal  submental  sclerites 
small,  or  if  larger  then  with  many  setae.  Each  pro-  and  mesonotal 
side  either  longer  than  wide,  or  subequal  in  those  dimensions.  Fe- 
mora of  hind  legs,  and  generally  of  other  legs,  with  3 or  more  setae 
ventrally  or  nearly  so.  Gills  with  variable  number  of  filaments  per 
cluster.  Ninth  tergite  often  with  many  setae  strongly  developed. 

This  subfamily  is  closest  to  the  Ecclisopterginae  and  Pseudo- 
stenophylacinae.  The  pro-  and  mesonotal  sclerites  of  the  latter  are 
wider  and  narrower  than  in  the  Dicosmoecinae,  and  the  submental 
sclerites  are  of  a different  shape  from  most  of  the  dicosmoecines. 
In  the  Ecclisopteryginae  the  mandibles  have  either  an  entire  apical 
margin  or  two  or  three  rather  small  apical  teeth,  and  the  sub- 
mentum  is  large  and  bears  a single  seta. 

Generic  Key  to  Known  Larvae  of  Dicosmoecinae 
1.  Postsegmental  gill  clusters  on  basal  abdominal  segments  in 


groups  of  four 2 

These  gills  not  in  clusters  of  four  3 

17 


ENTOMOLOGICA  AMERICANA 


2.  Tibiae  with  two  rows  of  large  spurs  on  inner  margin  (fig. 

4a)  Dicosmoecus 

Tibiae  with  only  apical  pair  of  spurs  (fig.  le)  Orwcosmoecus 

3.  Mesonotnm  bearing  two  pairs  of  sclerites  (fig.  6b)  Pedomoecus 

Mesonotum  bearing  only  one  pair  of  sclerites 4 

4.  Gills  arising  in  clusters  of  over  a dozen  on  basal  abdominal  seg- 

ments   Ironoquia 

Gills  either  single  or  in  clusters  of  not  over  six  5 

5.  All  gills  single  6 

Lateral  presegmental  gills  in  clusters  of  four  to  five ; head  ridged, 

Avith  a row  of  long  hairs  below  eyes  (fig.  7a). 

Dicosmoecinae  1 

6.  Pronotum  nearly  devoid  of  setae  medially,  this  portion  and  most 

of  the  head  granulate  (fig.  8a,  b)  Dicosmoecinae  2 

Pronotum  and  head  unmodified  (fig.  5a,  b)  Ecclisomyia 

Genus  Onocosmoecus  Banks 

Dicosmoecus  SG.  Onocosmoecus  Banks,  1943,  Bull.  Mus.  Comp. 
Zool.  92(6)  : 357. 

Type  Species:  Dicosmoecus  tristis  Banks  1900  (by  Original  desig- 
nation). 

This  taxon  Avas  unrecognized  until  Banks  separated  it  from 
Dicosmoecus  as  a subgenus  iu  1943.  Schmid  (1955)  accorded  it 
full  generic  status,  which  the  larAme  fully  substantiate. 

The  genus  contains  one  species  from  the  Northeast,  six  from 
Avestern  North  America,  and  one  from  Kamchatka.  The  immature 
stages  have  remained  undescribed  until  now.  The  genera  Onocos- 
moecus and  Dicosmoecus  are  in  need  of  a thorough  revision. 

In  addition  to  the  Eastern  species,  1 have  seen  considerable  un- 
determined material  from  the  Western  States  and  Alaska.  No 
conspicuous  differences  Avere  noticed  in  any  of  this  material. 

The  head  and  thorax  of  the  larvae  are  broAvn,  AAuth  a pale  central 
stripe  starting  at  the  apex  of  the  fronto-clypeus  and  extending 
through  the  mesonotum.  Submental  sclerite  B consists  of  a central 
point  which  may  be  united  to  a small  point  at  the  base  of  the  sub- 
mental  seta.  The  femora  of  the  fore  legs  bear  two  setae  on  their 
ventral  margin,  those  of  the  mid  and  hind  legs  bear  seven  to  nine 
setae  on  their  ventral  margins.  Posteriorly  the  mesosternum  bears 
seven  to  ten  pairs  of  small  sclerotized  points.  On  the  anterior  seg- 
ments of  the  abdomen  the  postsegniental  gills  of  the  dorsal  and 
ventral  roAvs  are  borne  in  clusters  of  four  filaments. 

The  laiwae  are  closest  to  those  of  Dicosmoecus  from  AAdiich  the}^ 
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differ  in  the  pale  central  stripe  of  head  and  thorax,  lack  of  two 
rows  of  spurs  on  inner  margin  of  the  tibiae,  and  in  making  their 
case  of  plant  matter, 

Onocosmoecus  quadrinotatus  (Banks) 

(Figs.  1,  47) 

1908  Anabolia  i-notata  Banks,  Psyche  195 : 62,  fig.  14. 

1943  Dicosmoecns  {Onocosmoecus)  quadrinotatus,  Banks,  Bull. 

M.C.Z.  92(6)  : 363-364,  figs.  113,  120,  121,  134. 

This  species  is  known  from  most  of  the  Northeast : Newfound- 
land, Nova  Scotia,  Maine,  New  Hampshire,  Massachusetts,  Ontario, 
and  Michigan.  Considering  its  size,  range,  and  commonness,  it  is 
surprising  that  the  immature  stages  have  remained  unknown  for 
so  long. 

A single  male  was  reared  from  larvae  collected  in  Pinkham 
Notch  in  New  Hampshire  on  June  12,  1957. 

LARVA.  Length  23-25  mm.,  width  4 mm.  Head:  Deep  brown, 
slightly  paler  posteriorly  with  a pale  band  medially  from  apex  of 
fronto-clypeus.  Darker  muscle  scars  indistinct  posteriorly.  Pos- 
terior half  spiculate.  Thorax:  Notae  deep  brown,  with  pale  central 
band  on  pro-  and  mesonota.  Mesosternum  with  six  to  eight  pairs 
of  small  sclerites  along  posterior  margin.  Legs  dark.  Abdomen: 
Dorsal  hump  of  first  segment  lacking;  dorsally  with  18-20  setae 
on  each  side,  6-8  above  and  6-8  below  lateral  hump,  and  50-60  on 
venter,  all  setae  on  small  sclerotized  points.  Ventral  rings  on  seg- 
ments 3-7.  Eighth  tergite  with  about  15  setae.  Anal  claw  with  a 
large  accessory  tooth. 

GILLS.  Dorsal:  II  2,  4 ; III,  3,  4 ; IV  3,  4 ; V 2-3,  3 ; VI  2,  2 ; VII 
2,  1.  Dor  so -lateral:  III  2,  0;  IV  2,  0;  V 1-2,  0.  Ventro -lateral:  II 
0,  3 ; III  0,  2 ; IV  0,  2.  Ventral:  II  2,  4 ; III  3,  4 ; IV  3,  4 ; V 3,  4 ; VI 
2-3,  3 ; VII  2,  2-3. 

CASE.  Curved  and  tapered;  opening  directed  obliquely  ven- 
trad.  Composed  of  fragments  of  wood,  bark  and  sticks  joined  very 
rigidly  and  uniformly. 

MATERIAL  EXAMINED.  Maine : Mount  Katahdin.  Massa- 
chusetts : Cummington,  Savoy.  Michigan : Baldwin.  New  Hamp- 
shire : Pinkham  Notch,  Fabayan,  Twin  Mountain.  Ontario  : Kendal, 
Leskar. 

HABITS.  The  larvae  live  in  cold,  stony-bottomed  streams 
ranging  in  width  from  one  to  three  or  four  yards.  In  these  streams 
they  occur  primarily  in  the  pools  and  other  slowly  flowing  areas, 
Avhere  they  may  be  extremely  abundant.  Where  the  Cutler  River 
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crosses  the  highway  in  Pinkham  Notch,  New  Hampshire,  there  is 
a large  pool  that  contains  many  hundreds  of  larvae  in  May  and 
June. 

The  smallest  larvae  taken  probably  in  the  second  instar,  were 
the  ones  collected  in  Cummington,  Massachusetts  on  March  22. 
The  small  size  of  these  larvae  suggests  that  the  species  overwinters 
in  the  egg  stage.  The  size  of  the  specimens  shows  a steady  increase 
from  these  to  the  largest  ones  collected  in  late  June.  By  August 
the  larvae  have  left  the  open  water  to  pupate.  Apparently  the 
typical  pupation  site  has  not  been  found.  Diligent  searches  in  the 
Roaring  Brook,  Maine  and  Cutler  River,  New  Hampshire  at  the 
peak  of  emergence  have  yielded  only  a few  pupae  and  empty  cases. 
These  were  found  attached  to  the  undersurfaces  of  rocks  along  the 
margins  of  pools.  Adults  are  recorded  from  Newfoundland  on 
July  28,  from  Nova  Scotia  on  August  12,  and  from  New  Hampshire 
on  August  23  and  September  1.  I have  records  of  the  species  from 
Mt.  Katahdin,  Maine  on  August  4,  11,  21  and  22.  The  dates  show 
the  typical  succession  for  an  autumnal  species : the  earliest  in  the 
north,  and  the  latest  in  the  soutli.  The  adults  are  often  taken  in 
numbers  at  lights. 


Genus  Ironoquia  Banks 

Ironoquia  Banks,  1916,  Can.  Ent.  48 : 121. 

Cahorius  Navas,  1918,  Mem.  Acad.  Ci.  Barcelona  14:  362. 

Type  Species:  Chaefopterygopsis  parvula  Banks  1900  (by  (Ruginal 
designation ) . 

Ironoquia  as  recognized  by  Schmid  contains  five  species,  four 
from  eastern  North  America  and  one  from  Europe.  Larvae  of  the 
European  species  have  been  described  by  Ulmer  (1903),  and  on 
many  occasions  since.  Ross  (1944)  has  described  some  of  the  salient 
points  of  the  Nearctic  species.  I.  parvula  was  the  first  Nearctic 
Ironoquia  in  which  correlation  of  larvae  with  adults  was  positively 
established  (Flint  1959). 

Larvae  of  the  known  species  have  unmodified  heads  and  thoracic 
tergites.  Sclerite  B of  the  submentum  is  divided.  The  metanotum 
bears  numerous  setae  on  the  membrane ; the  mesosternum,  3-4  pairs 
of  small  sclerotized  points  and  an  irregular  lateral  plate.  Ventrally, 
tlie  femora  bear  3 setae  on  the  fore  legs  and  5-7  setae  on  the  mid 
and  hind  legs.  The  dorsal  and  ventral  rows  of  gills,  both  formed 
of  clusters  of  10-15  filaments,  are  probably  the  most  distinctive 
anatomical  feature.  Segments  2-8  of  the  abdomen  bear  ventral 
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rings,  and  the  ninth  tergite,  4 dominant  setae. 

Key  to  known  nearctic  larvae  of  Ironoquia 

1.  Head  and  thoracic  notae  pale  with  dark  spots  and  infusca- 
tions  punctatissima 

Head  and  thoracic  notae  dark  with  a pale  central  stripe  parvula 

Ironoquia  parvula  (Banks) 

(Fig.  2,  48) 

1900  Chaetopterygopsis  parvula  Banks,  Trans.  Amer.  Ent  Soc. 
26:  256. 

1951  Ironoquia  parvula,  Schmid,  Mitt.  Schweiz.  Ent.  Ges.  24:  320- 
322,  figs.  1-5. 

This  species  was  originally  described  from  specimens  collected 
in  New  Jersey,  and  is  also  known  from  New  Hampshire,  New  York, 
and  Massachusetts.  The  immature  stages  were  described  by  Flint 
(1959). 

The  identity  of  the  larvae  was  established  by  a male  meta- 
morphotype  collected  in  Kingwood  Preserve,  Dry  den.  New  York  on 
July  20,‘ 1957. 

LARVA.  Length  11-12  mm.,  width  1.5  mm.  Deep  brown, 

paling  slightly  posteriorly  and  ventrally,  with  a pale  band  follow- 
ing the  frontal  sutures.  Muscle  scars  dark,  indistinct,  noticeable 
only  posteriorly.  Front  densely  spiculate.  Central  pair  of  frag- 
ments of  sclerite  B sometimes  united  to  each  other.  Thorax: 
Notae  brown  with  a pale  central  stripe.  Legs  pale  brown.  Ah- 
domen:  First  segment  dorsally  with  about  40  short  setae  on  each 
side,  10  above  lateral  hump,  ventrally  with  80-90  longer  setae. 
Ventral  ring  of  second  segment  very  small  and  circular.  Eighth 
segment  with  8-10  dorsal  setae.  Tenth  segment  with  3-7  setae  on 
each  side  ventrally  and  the  anal  claw  with  a single  accessory  tooth. 

GILLS.  Dorsal:  present  from  II,  anterior,  through  VIII,  an- 
terior. Dorso-lateral:  III  anterior  only.  Venfro-lateral:  II  pos- 
terior only.  Ventral:  present  from  I,  posterior,  through  VIII,  an- 
terior. 

CASE.  Slender,  tapered  and  curved;  made  of  sand  grains  very 
uniformly  placed. 

MATERIAL  EXAMINED.  MASSACHUSETTS:  Amherst. 
NEAV  YORK : Dryden. 

HABITS.  The  larvae  from  New  York  were  taken  in  a small 
woodland  kettle  pond  which  often  dries  completely  during  the 
summer.  The  Amherst  collection,  labelled  ^'Mill  Stream”,  may 
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well  have  been  taken  along  the  stream  in  one  of  the  Ox-bow  ponds 
which  are  flooded  in  the  spring  but  often  dry  during  the  summer. 

In  late  June,  mature  larvae  secrete  themselves  under  rotting 
leaves  near  the  highest  water  level  of  the  spring.  During  the  sum- 
mer they  are  immobile  and  retracted  into  their  cases  whicli  are 
unsealed.  At  this  time  they  seem  to  be  incapable  of  moving. 
Larvae  that  are  washed  out  by  rain  die  without  regaining  their 
original  position.  By  late  August  the  first  larvae  are  sealing  their 
cases  and  pupating.  The  male  pupa  found  on  July  20  was  probably 
from  the  previous  season,  as  it  was  completely  decayed  except  for 
the  genital  capsule.  Emergence  takes  place  in  September  or  Oc- 
tober. It  is  not  knoAvn  what  stage  overwinters. 

Ironoquia  punctatissima  ( Walker) 

(Pig.  3,  49) 

1852  Halesus  punctatissmius  Walker,  Cat.  Nenr.  Brit.  Mns.  1 :17. 
1940  Cahorius  purictatissirmis,  Betten  & Mosely,  Walk.  Trich.  in 
Brit.  Mns.,  pp.  114-16,  fig.  57. 

1951  Ironoquia  punctatissima,  Schmid,  Mitt.  SchAveiz.  Ent.  Ges. 
24:  324-27,  figs.  15-23. 

This  species  is  Avidespread  over  most  of  the  East  and  MidAvest : 
Nova  Scotia,  New  Hampshire,  Massachusetts,  New  York,  North 
Carolina,  Ohio,  Indiana,  Illinois,  Michigan.  Most  of  the  comments 
by  Ross  on  the  larvae  of  Cahorius  (1944,  p.  197)  probably  are  re- 
ferable to  this  species. 

The  larvae  attributed  to  this  species  have  not  been  reared,  but 
they  are  common  in  the  vicinity  of  Ithaca,  where  adults  of  this 
species  are  also  common. 

LARVA.  Length  15-20  mm.,  Avidth  2-3  mm.  Head:  YelloAV 
AAdth  dark  muscle  scars  and  infnscations ; ventrally  light  broAvn. 
Front  with  fine,  short  spicules.  Thorax:  Notae  straAV  colored  Avith 
an  indistinct  pale  central  stripe  and  dark  spots  and  muscle  scars. 
Legs  yelloAV  with  dark  muscle  scars.  Ahdonien:  First  segment 
with  12-14  setae  on  each  side  dorsally,  6 aboA^e  and  3-4  beloAV 
lateral  hump,  about  100  ventrally.  Eighth  segment  dorsally  Avith 
about  15  dorsal  setae.  Anal  claAV  Avith  1 accessory  tooth. 

GILLS.  Dorsal:  present  from  II  anterior  through  VIII,  an- 
terior. Dorso-lateral:  III,  anterior  only.  Y ent ro -later al : II,  pos- 
terior only.  Ventral:  present  from  I,  posterior,  through  Vlll,  an- 
terior. 

CASE.  Slightly  tapered  and  curved : made  of  small  fragments 
of  leaves  and  grass,  often  AAdth  long  pieces  posteriorly. 

MATERIAL  EXAMINED.  ILLINOIS  : Hurd,  Watson,  Herod. 
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MASSACHUSETTS  : Amherst,  Cushman.  NEW  YORK : Caroline, 
Dryden,  Ithaca,  McLean,  Manchester.  NORTH  CAROLINA  : Wen- 
dell. 

HABITS.  Although  the  larvae  are  found  in  a rather  wide 
range  of  habitats,  most  of  them  have  been  taken  in  marshes  or 
slowly  flowing  streams  with  an  abundance  of  plants  and  organic 
matter. 

Adults  fly  primarily  in  September.  Although  no  larvae  have 
been  collected  in  the  fall,  it  seems  probable  that  the  species  over- 
winters as  larvae  because  those  taken  in  Caroline,  New  York  on 
March  2 were  already  in  the  fourth  instar.  It  seems  doubtful  that 
they  could  have  hatched  and  grown  that  much  in  the  spring. 
Larvae  disappear  from  their  habitat  during  May.  Tliey  probably 
estivate  in  a manner  similar  to  that  of  parvula.  This  is  further 
suggested  by  the  behavior  of  the  larvae  collected  in  Caroline.  These 
were  kept  in  an  aquarium  where  they  fed  on  lettuce,  molted,  and 
then  died.  This  also  happened  with  the  larvae  of  parvula. 

Genus  Dicosmoecus  McLachlan 
(Fig.  4) 

Dicosmoecus  McLachlan,  1875  Mono.  Rev.  & Sny.  Trich.  Europ. 
Fauna,  pp.  112-113. 

Type  Species:  Stenophylax  palatus  McLachlan  1872  (Fixed  by  Ross 
1944). 

This  genus,  which  is  limited  to  western  North  America  and 
eastern  Asia,  contains  approximately  10  species.  Lepneva  (1949) 
has  described  the  type  species,  palatus^  from  Siberia.  The  larvae 
are  very  similar  to  those  of  Onocosmoecus.  They  differ  primarily 
in  the  unicolorous  head  and  thorax  and  the  double  row  of  spurs 
on  the  tibia.  In  addition,  the  cases  are  made  of  mineral  particles 
rather  than  of  plant  fragments  which  are  characteristic  of  Ono- 
cosmoecus. 

The  description  presented  here  is  of  D.  gilvipes  Hagen.  Larvae 
and  male  pupae  from  Idaho  were  very  kindly  provided  by  Mr. 
Gordon  Nielsen.  In  addition,  much  other  material  from  the  West- 
ern States  has  been  seen,  none  of  which  offers  and  conspicuous 
differences. 

LARVA.  Sclerites  entirely  deep  brown  or  black.  Sclerites  B 
of  the  submentum  crescent-shaped.  Femora  of  all  legs  with  10-12 
ventral  setae.  Tibia  with  two  rows  of  spurs  on  inner  margin. 
Pronotum  with  many  short,  flattened,  blade-like  setae,  especially 
anteriorly.  Metanotum  with  setae  on  membrane.  Gills  in  clusters 
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of  up  to  4.  Ventral  abdominal  rings  on  segments  2-7.  Case  tapered 
and  curved,  made  of  mineral  particles,  often  with  larger  pieces 
laterally. 

Genus  Ecclisomyia  Banks 
(Fig.  5) 

Ecclisomyia  Banks,  1907,  Proc.  Ent.  Soc.  Wash.  8 ; 123. 

Type  Species:  Ecclisomyia  conspersa  Banks  1907  (by  Original 
designation ) . 

This  genus,  known  from  western  North  America  and  eastern 
Asia,  contains  six  species.  Lepneva  (1949)  has  described  the  larvae 
of  digitata  from  Siberia.  The  larvae  show  a great  similarity  to  the 
larvae  of  the  Stenophylacini  in  the  reduction  of  the  femoral  setae, 
single  gills,  enlargement  of  the  anterior  metathoracic  j:>lates,  and 
the  development  of  4 dominant  setae  on  the  ninth  tergite. 

The  larva  of  E.  conspersa  is  described  here.  These  larvae  were 
very  kindly  loaned  and  determined  by  II.  H.  Ross.  The  larval 
description  of  digitata,  is  very  similar.  The  lepidostomatoid  shape 
of  the  apical  appendages  in  the  pupae  of  the  two  species  is  especially 
unusual . 

LARVA.  Sclerites  brown,  often  with  a pale  central  stripe  from 
apex  of  fronto-clypeus  through  mesonotuni.  Anterior  metathoracic 
plates  very  large  and  approximate.  Femora  with  extra  setae  sub- 
ventrally.  Gills  single.  Ventral  abdominal  rings  on  segments  3-7. 
Case  of  large  sand  grains,  cylindrical. 

Genus  Pedomoecus  Ross 
(Fig.  6) 

Pedomoecus  Ross  1947,  Trans.  Amer.  Ent.  Soc.  73:  150. 

Type  Species:  Pedomoecus  sierra  Ross  1947.  (by  Original  desig- 
nation ) . 

Pedomoecus  is  a monotypic  genus  from  the  Sierra  Nevada  Moun- 
tains of  California.  This  and  the  next  form  are  the  most  distinc- 
tive limnephilids  seen  in  this  study.  In  spite  of  their  obvious 
specializations,  they  appear  to  have  some  definite  affinities.  The 
reduction  in  number  of  apical  teeth  on  the  mandibles,  development 
of  submental  sclerites  B into  large  plates,  and  the  division  of  the 
mesonotum  point  in  the  direction  of  the  apatanine  line  of  sub- 
families. 

II.  II.  Ross  very  kindly  furnished  a larva  determined  as  P. 
sierra  which  is  described  below. 

LARVA.  Sclerites  deep  brown.  Seven  pairs  of  setae  on  head 
greatly  widened  and  shortened ; borne  on  large,  protuberant  tu- 
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bercles.  Apices  of  mandibles  bidentate.  Pronotum  nearly  bare 
centrally  but  hairy  laterally.  Mesonotum  composed  of  2 pairs  of 
sclerites.  Anterior  metathoracic  plates  lacking.  Femora  of  two 
anterior  pairs  of  legs  with  rows  of  peg-like  projections  ventrally ; 
tibiae  and  tarsi  of  posterior  legs  bearing  many  large,  flattened  setae 
on  outer  surface.  Gills  single.  First  two  abdominal  segments 
densely  covered  with  long  hairs.  Ventral  abdominal  rings  on  seg- 
ments 3-5  (?).  Ninth  tergite  with  many  setae.  Case  a tapered 
cylinder  of  sand  grains. 


Dicosmoecinae  1 

(Fig.  7) 

This  form  is  described  from  three  larvae  in  the  collection  of  the 
Illinois  Natural  History  Survey,  taken  in  the  San  Gabriel  Moun- 
tains of  California.  As  mentioned  under  Pedofnoecus,  this  genus 
shows  interesting  relationships  with  the  apatanine  group  of  sub- 
families. The  relationship  is  further  shown  in  this  genus  by  the 
form  of  the  gula,  which  is  that  of  a typical  neophylacine. 

LARVA.  Sclerites  brown.  Head  with  a carina  around  the 
anterior  surface ; the  carina  bearing  a row  of  short  hairs  posterior 
to,  and  long  hairs  anterior  to,  the  eyes.  Another  pair  of  rows  of 
short  hairs  on  the  fronto-clypeus.  Mandibles  slender  with  4 apical 
teeth.  Submentum  large,  roughly  quadrate,  hairy.  Gula  “T”- 
shaped.  Pronotum  with  a dense  brush  of  hairs  along  the  anterior 
margin.  All  nota  very  hairy.  Tibiae  with  two  rows  of  spurs  on 
inner  margin ; all  femora  with  extra  setae.  Postsegmental  gills 
single,  presegmental  gills  in  clusters  of  2-3,  dorsal  lateral  line 
gills  in  clusters  of  3-5.  Ventral  rings  on  abdominal  segments  5-7. 
Case  of  plant  matter,  shield-shaped  in  cross  section. 

Dicosmoecinae  2 

(Fig.  8) 

There  is  one  specimen  of  this  form  from  Kodiak  Island,  Alaska 
in  the  Illinois  Natural  History  Survey  collection.  This  form  is  very 
close  to  the  Stenophylacini,  but  is  placed  in  the  dicosmoecines  be- 
cause of  the  odd,  granulate  condition  of  the  head  and  pronotum 
and  the  extra  subventral  setae  of  the  posterior  femora. 

LARVA.  Sclerites  reddish  brown.  Head  dorsally,  and  pro- 
notum medially,  granulate.  Posternal  horn  short,  thick,  and  heavily 
sclerotized ; plate  divided  into  two  parts.  All  legs  of  nearly  same 
length  and  shape.  Posterior  legs  with  3 ventral  setae.  Gills  single. 
Ventral  rings  on  abdominal  segments  3-7.  Case  cylindrical,  of 
sand  grains. 
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Subfamily  Apataninae  Ulmer 
Apataninae  Ulmer,  1903,  Abh.  Geb.  Naturw.  18;  74-75. 

The  Apataninae  constitute  a small,  primitive  Holarctie  sub- 
family of  eight  genera  and  about  seventy  species.  Only  the  type 
genus,  Apatania,  is  known  to  occur  in  North  America.  The  im- 
mature stages  of  several  European  and  Asian  of  Apatania  have 
been  described.  No  larva  of  a North  American  species  has  been 
described  previously.  The  larvae  of  this  subfamily  may  be  char- 
acterized as  follows;  Head  ovoid  in  frontal  aspect.  Gnlar  suture 
short ; gular  sclerite  broadly  triangular,  completely  separating 
genae.  Labruni  membranous  anteriorly,  anterior  margin  appearing 
trilobate.  Mandible  without  apical  teeth.  Galea  reduced  to  a 
rounded  membranous  lobe.  Submental  sclerite  B large.  Prosternal 
plate  inconspicuous  or  lacking,  horn  membranous.  Metanotum  with 
anterior  plates  lacking,  replaced  by  a transverse  row  of  setae ; 
posterior  plates  reduced  or  lacking.  Legs  nearly  of  same  length 
and  structure.  Basal  spur  of  tarsal  claws  almost  attaining  tips  of 
claws.  Gills  generally  single,  lacking  on  lateral  line.  Ninth  ter- 
gite  with  many  setae. 

The  combination  of  membranous  anterior  margin  of  the  labrum, 
toothless  mandibles,  membranous  galea,  and  spur  of  the  tarsal  claw 
will  serve  to  separate  the  apatanine  group  of  subfamilies.  The 
Apataninae  may  be  separated  from  the  other  subfamilies  of  this 
group  by  the  combination  of  unmodified  head  and  thoracic  notae, 
broadly  triangular  gula,  and  lack  of  anterior  metanotal  plates. 

Genus  Apatania  Kolenati 

Apatania  Kolenati  1848,  Genera  et  Species  Trichopterorum  I:  75. 
Type  species:  Phrijganea  vestita  Kolenati  (nec  Zetterstedt)  = Apa- 
tania tvaUengreni  McLachlan.  (Monobasic) 

The  large  Holaractic  genus  Apatania  contains  eight  or  nine  spe- 
cies in  North  America,  with  only  one,  A.  incerta  Banks,  knoAvn  from 
eastern  United  States.  The  immature  stages  of  four  European 
species  have  been  described:  A.  zonella  Zett.,  A.  finihriata  Piet.,  A. 
muliehris  McL.,  and  A.  motasi  Botos.  Lestage  (1921)  gives  a com- 
plete discussion,  bibliography,  and  key  to  the  first  three  species. 
Descriptions  of  varying  completeness  are  also  available  for  a num- 
ber of  Asian  species. 

Because  the  larvae  of  no  other  genera  of  the  subfamily  have  been 
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described,  the  definitive  characters  of  the  genus  cannot  be  given. 

Apatania  incerta  (Banks) 

(Fig.  9,  50,  51) 

1897.  Enoicyla  incerta  Banks,  Trans.  Amer.  Ent.  Soc.  24:  28. 

1938.  Apatelia  incerta,  Ross,  Psyche  45  : 28,  fig.  47. 

Described  from  Quebec,  New  Hampshire,  and  New  York,  A. 
incerta  is  also  known  from  Connecticut,  North  and  South  Carolina, 
Virginia,  and  Wisconsin.  Schmid  (1953)  figured  a male  from  Vir- 
ginia which  differs  from  the  typical  form ; nevertheless  he  con- 
sidered it  to  be  the  same  species.  The  immature  stages  of  the 
species  have  not  been  described  previously. 

Identification  of  the  larvae  is  based  on  several  pieces  of  evidence. 
The  larvae  are  very  evidently  a species  of  Apataaiia,  judging  by  the 
descriptions  of  tlie  European  species,  and  incerta  is  the  only  species 
of  this  genus  known  from  the  East.  I have  also  seen  a large  col- 
lection of  incerta  adults  from  Zealand  Campground,  New  Hamp- 
shire where  two  pupal  cases  and  larval  sclerites  were  taken. 

LARVA.  Length  6-9  mm,  width  2 mm.  Head:  dark  brown  to 
black,  slightly  paler  posteriorly  and  around  eyes.  Many  secondary 
setae  anterior! 3^  Thorax:  brownish-black,  mesonotum  black 

postero-laterally.  Anterior  metanotal  plates  replaced  b3"  a row  of 
about  20  setae.  Legs  yellow  brown.  Metasternum  with  approxi- 
matel3"  10  setae  mesally.  Abdo7nen:  First  segment  with  spacing 
humps  flattened;  dorsally  with  12-18  setae  on  each  side,  ventralh^ 
with  about  25  setae  on  each  side.  Ventral  rings  on  segments  2-7. 
Eight  tergite  with  4-6  setae.  Anal  claw  lacking  well  developed 
accessoiy  teeth. 

GILLS.  Dorsal:  II  0-1,  1;  HI  0-1,  0-1;  IV  0,  0-1.  Ventral: 
II  0,  1 ; III  0,  1 ; IV  0,  1 ; V 0,  1 ; VI  0,  1. 

CASE.  Cornucopia-shaped ; made  of  small  sand  grains,  with 
larger  grains  laterally. 

MATERIAL  EXAMINED.  CONNECTICUT  : East  Hampton. 
NEW  HAMPSHIRE  : Twin  Mountain.  NEW  YORK : Rockland, 
East  Branch.  NORTH  CAROLINA : Highlands,  Mount  Mitchell. 
SOUTH  CAROLINA:  Walhalla.  VIRGINIA:  Vesuvius. 

HABITS.  The  collections  were  made  mostly  in  small  brooks 
about  two  feet  wide.  However,  the  Ammonoosuc  (Twin  Mountain, 
N.  H.)  and  the  Beaverkill  (Rockland,  and  East  Branch,  New  York) 
Rivers  are  large,  clear  streams  about  10  yards  wide.  Dr.  Ross  char- 
acterized Lyman’s  Brook,  (East  Hampton,  Conn.)  as  a ‘‘prett3% 
tumbling,  ‘picture-book-type’  brook”  running  through  the  woods. 
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The  distribution  seems  to  be  very  local. 

From  the  data  available  for  this  species  the  following  appears 
to  be  the  life  cycle.  The  eggs  hatch  in  late  summer,  with  larval 
development  being  complete  early  in  the  winter.  The  majority  of 
the  winter  is  spent  as  prepnx)ae,  with  pupation  taking  place  in 
March  or  April.  The  few  records  of  adults  range  from  April  in 
New  York  to  May  and  June  in  Quebec  and  New  Hampshire.  Tt  is 
probable  that  the  adults  fly  even  earlier  in  the  south. 

Apaiania  stigmatella  (Zetterstedt) 

(Fig.  10) 

1840.  Phryganea  siigmcitella  Zetterstedt,  Insects  Lapponica  de- 
scripta  II : 1066. 

1951.  Radeyna  stigmatella,  Kimniins  & Denning,  Ann.  Ent.  Soc. 
Amer.  44:  121-22,  figs.  8-9. 

The  species  is  circumboreal.  In  North  America  it  is  known  from 
the  vicinity  of  Great  Slave  Lake,  and  Banks  (1908)  recorded  it 
from  Newfoundland.  It  may  possibly  be  found  in  some  of  the  cold 
lakes  of  northern  New  England.  Lepneva  (1949)  described  the 
larvae  of  the  species  from  Siberia. 

The  Illinois  Natural  History  Survey  collection  contains  a series 
of  larvae  determined  as  this  species  from  Great  Slave  Lake.  The 
form  described  by  Ross  (1959)  as  genus  C is  unquestionably  this 
genus  and  probably  this  species. 

The  larvae  are  very  similar  to  the  larvae  of  incerta  but  differ  in 
the  following  ways : the  sclerites  are  paler,  often  entirely  yellow, 
the  pronotum  has  numerous  blade-like  setae,  and  the  first  abdominal 
segment  is  less  hairy. 

The  immature  stages  are  most  commonly  found  along  the  wave- 
swept  shores  of  lakes.  In  Great  Slave  Lake  the  larvae  are  recorded 
from  1-9  meters.  In  Siberia,  Lepneva  recorded  the  larvae  from 
both  lakes  and  rivers,  but  more  commonly  in  the  former,  where  they 
were  found  to  a depth  of  30  meters. 

Subfamily  Neophylacinae  Schmid 
Neophylacinae  Schmid,  1955,  Mitt.  Schweiz.  Ent.  Ges.  28 : 88-89. 

The  Neophylacinae,  containing  three  genera  and  twenty-six 
species,  is  the  smallest  subfamily  of  the  Limnephilidae.  Two 
genera,  N eothrema  and  Oligophlehodes,  are  limited  to  the  western 
Nearctic  Region,  while  Neophylax  is  North  American  and  East 
Asian.  The  Australian  genus  Archeophylax  was  originally  placed 
in  this  subfamily  by  Schmid.  However,  the  description  of  the 

28 


VOLUME  XL 


larvae  and  pupae  by  Neboiss  (1958)  shows  this  genus  to  be  a typical 
dicosmoecine,  although  it  exhibits  a slight  tendency  toward  the 
neophylacines.  The  immature  stages  of  three  species  of  Neophylax 
have  been  described  previously.  Identified  material  of  both  'West- 
ern genera  and  many  more  species  of  Neophylax  are  now  available. 

Considering  all  this  material  tlie  larvae  of  the  subfamily  may  be 
characterized  as  follows : Head  varying  in  shape  and  structure, 
often  elongated  or  with  ridges.  Setae  14  & 5 arising  very  closely ; 
seta  5 greatly  reduced  or  lacking.  Labrum  membranous  anteriorly, 
with  antero-lateral  lobes  well  developed  (less  so  in  Neothrema). 
Galea  reduced  to  a membranous  lobe.  Submenta  generally  large. 
Mandibles  without  apical  teeth.  Pregula  wide  and  exserted  from 
head  capsule,  postgula  much  narrower,  the  whole  appearing 
T-shaped.  Pronotum  often  large  and  massive ; mesonotum  then 
proportionately  smaller ; metanotum  often  with  anterior  sclerites 
reduced  or  lacking.  Trochanters  of  mid  and  hind  legs  lacking 
apical  brushes.  Tarsal  claw  short,  with  basal  spur  reaching  nearly 
to  tip  of  claw.  Gills  single  or  lacking. 

The  structure  of  the  labrum,  mandibles,  galea,  and  tarsal  claws 
all  indicate  the  apatanine  relationship.  However,  the  T-shaped 
gula,  the  lack  of  reduction  of  the  posterior  metathoracic  sclerites, 
and  the  various  modifications  of  the  head  and  thoracic  notae  will 
serve  to  separate  this  subfamily  from  the  other  related  subfamilies. 

Generic  Key  to  the  Larvae  of  Neophylacinae 

1.  Head  ovoid,  not  ridged  (fig.  14a)  ; lateral  metanotal  sclerites 

very  large  (fig.  14b)  ; gills  lacking Neothrernma 

Head  either  elongated,  or  with  ridges;  lateral  metanotal  plates 
normal ; gills  single 2 

2.  Head  elongated,  without  sharp  carinae  (fig.  11a)  ; mesonotum 

with  anterior  mesal  emargination  (fig.  11b)  Neophylax 

Head  ovoid,  with  distinct  carinae ; mesonotum  without  mesal 
emargination  3 

3.  Head  with  a sharp,  arcuate,  carina  anteriorly,  central  portion 

with  raised  dark  welts  (fig.  16a)  ; pronotum  with  granulate 

surface  (fig.  16b)  Genus  D 

Head  with  lateral  ridges,  becoming  flattened  anteriorly  (fig. 
15a)  ; pronotum  massive  and  concave  on  each  side  (fig. 
15b)  Oligophlebodes 

Genus  Neophylax  McLachlan 

Neophylax  McLachlan,  1871,  Jour.  Linn.  Soc.  Lond.,  Zool.  11:  111. 
Type  Species:  Neophylax  concinnus  McLachlan  1871  (monobasic). 
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Containing'  19  species  in  North  America,  eastern  Siberia,  Japan, 
and  Central  China,  Neophylax  is  the  central  genus  of  the  sub- 
family. The  immature  stages  of  N.  ussuriensis  Mart.,  N.  concinnus 
McL.,  and  N.  oligius  Ross  have  been  described.  In  addition  the 
larvae  of  the  following  species  have  been  identified : aniqua  Ross, 
ay  anus  Ross,  consimilis  Bett.,  fnscus  Bks.,  nacatus  Denn.  ornatus 
Bks.,  and  rickeri  Milne. 

The  head  of  the  larva  is  distinctively  elongated  with  the  eyes 
])laced,  in  frontal  aspect,  at  about  1/3  of  the  distance  from  the  ver- 
tex to  oral  margin.  The  constriction  of  the  fronto-clypeus  is 
placed  so  that  the  anterior  portion  is  slightly  more  than  one-half 
the  total  length.  The  large  pronotum  with  a rounded  anterior 
margin  and  short,  strap-like,  submedial  posterior  extensions,  is 
also  distinctive.  The  mesonotum  has  a mesal  emargination  on  the 
anterior  margin.  Ventral ly  the  prothorax  bears  a short  membranous 
horn  and  plate ; the  meso  and  metasterna  each  bear  a pair  of  sub- 
lateral plates.  The  abdomen  bears  single  gill  filaments  and  ventral 
rings  on  segments  three  to  five.  A single  small  accessory  tooth  is 
present  on  the  anal  claw. 

Because  a joint  revision  of  the  genus  N eo phyla x in  all  its  stages 
is  being  prepared,  descriptions  of  the  larvae  of  the  various  species 
are  not  being  given  here.  However,  the  key  to  larvae  of  the  eastern 
species  is  being  presented  in  order  to  make  this  work  as  comprehen- 
sive as  possible  at  this  time. 

Key  to  Known  Larvae  of  Neophylax 

1.  First  abdominal  segment  with  a pair  of  ventro-lateral  thumb- 

like projections  2 

First  abdominal  segment  without  these  projections  5 

2.  A distinct  tubercle  present  on  the  center  of  fronto-clypeus. 

nacatus 

Fronto-clypeal  tubercle  lacking  3 

3.  Head  pale  yellowish  ornatus 

Head  all  or  smoothly  dark  4 

4.  Only  the  ventral  postsegmental  gills  well  developed,  others 

small  or  lacking;  a pale  central  stripe  on  fronto-clypeus 

(fig.  13a)  oligius 

Most  gills  at  least  half  the  length  of  ventral  postsegmentals ; 
head  generally  all  dark,  rarely  with  indication  of  central 
stripe consimilis 

5.  Pronotum  with  long  blade-like  setae  along  anterior  margin  (fig. 

12b)  ; head  never  with  a frontal  tubercle 6 

Pronotum  with  only  short,  barely  noticeable,  blade-like  setae 
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along-  anterior  margin;  liead  generally  with  a frontal 
tubercle  7 

6.  Head  dark  except  for  pale  muscle  scars  fuscus 

Head  pale  except  for  dark  rectangular  patch  between  eyes  and 

oral  margin  (fig.  12a)  ay  anus  ? 

7.  Frontal  tubercle  in  lateral  aspect  3-4  times  as  long  as  wide; 

anterior  half  of  fronto-clypeus  smooth  aniqua 

Tubercle  lacking,  or  at  most  subequal  in  length  and  width ; en- 
tire dorsal  surface  of  head  with  spicules concinnus 

Genus  Neothremma  Banks 
(Fig.  14) 

Neothremma,  Banks,  1930,  Psyche  37 : 229. 

Type  Species:  Neothremma  alicia  Banks  1930  (by  Original  designa- 
tion ) . 

Neothremma,  which  is  limited  to  the  western  Nearctic  Region, 
contains  two  or  possibly  three  species.  The  genus  is  different  from 
the  rest  of  the  subfamily,  in  that  the  labrum  is  almost  completely 
sclerotized  and  the  head  is  unmodified.  However  the  balance  of  the 
characters,  especially  the  mouthparts  and  the  long  slender  apical 
processes  of  the  pupa,  indicate  the  nephylacine  relationship. 

The  larva  of  the  Type  Species,  alicia,  is  described  below.  1 am 
very  grateful  to  John  Maciolek  for  the  gift  of  larvae  and  male  pupae 
of  this  species  from  California.  In  addition,  H.  II.  Ross  supplied 
determined  larvae. 

LARVA.  Length  6-7  mm.,  v/idth  1 mm.,  appearing  very  long  and 
slender.  Head  brown,  slightly  paler  posteriorly  and  around  eyes. 
Xotae  brown.  Mesonotum  narrow,  each  half  with  a large  ronnded 
anterior  lobe.  Metanotum  lacking  anterior  plates,  lateral  plates  very 
large.  Prosternal  horn  well  developed,  plate  lacking.  Meso-  and 
metasterna  each  with  a pair  of  large  plates.  Legs  brown.  Spacing- 
humps  greatly  reduced  or  lacking.  Gills  lacking ; lateral  line  poorly 
developed.  Ventral  abdominal  rings  lacking.  Ninth  tergite  with 
4 dominant  setae.  Case  long,  slender,  curved  and  tapered ; made  of 
.small  sand  grains. 

Genus  Oligophlebodes  Ulmer 
(Fig.  15) 

Oligophlehodes,  Ulmer  1905,  Ann.  Naturh.  Mus.  Wien  20:  66. 

Type  Species:  Oligophlehodes  coloradensis  Ulmer  1905  = minuta 
Banks  1897  (monobasic). 

Oligophlehodes  is  limited  to  the  Avestern  half  of  the  Nearctic 
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Region,  and  contains  five  species.  The  ridges  on  the  head  of  the 
larva  and  the  massive  pronotnm  combine  to  form  a distinctive  ap- 
pearance. 

H.  H.  Ross  has  very  kindly  furnished  larvae  (described  below) 
and  mature  pupae  of  the  type  species  from  Colorado.  John  Maciolek 
furnished  all  the  stages  of  sierra  Ross.  The  larvae  of  this  latter 
species  are  barely  distinguishable  from  those  of  m/inuta.  The  most 
conspicnons  difference  is  in  the  pronotnm  which  is  less  concave 
and  bears  several  low,  longitudinal  ridges. 

LARVA.  Length  5 mm.,  width  1 mm.  Head  blackish-brown: 
central  part  flattened,  set  off'  by  a earina  beginning  near  eyes  and 
curving  anteriorly  onto  fronto-clypeus ; another  low  ridge  pos- 
teriorly on  fronto-clypeus  and  paralleling  frontal  sutures.  Pro- 
notum  blackish-brown,  large  and  massive,  lacking  most  setae;  each 
side  concave,  leaving  a prominent,  longitudinal,  central  ridge. 
Mesonotnm  brown,  blacker  around  margins.  Metanotnm  lacking 
anterior  x:>lates.  Prosternal  horn  membranous,  jilate  present.  Me- 
sosternnni  with  submedian  plates  and  lateral  points.  Legs  deep 
brown.  Lateral  spacing  Immps  well  developed,  dorsal  one  snr- 
pressed.  Gills  single  and  small;  lateral  line  lacking.  Ventral  ab- 
dominal rings  lacking.  Ninth  tergite  with  4 dominant  setae.  Case 
like  that  of  Neophylax,  but  smaller,  more  strongly  tapered  and 
curved,  and  with  small  ballast  stones. 

Genus  D Ross 
(Fig.  16) 

Genus  D,  Ross,  in  Edmondson  1959,  Ward  and  Whipple’s  Fresh- 
water Biology,  p.  1044. 

This  form,  which  is  known  from  Colorado,  Washington  and 
Wyoming,  is  recorded  only  from  altitudes  above  10,000  feet.  Prob- 
ably this  form  is  a species  of  OligophleJ)odes,  there  being  no  other 
genus  in  the  Neophylacinae  to  which  it  could  be  assigned.  However, 
the  larvae  of  0.  niimita  and  sierra  are  very  similar  to  each  other 
and  so  different  from  this  larva  that  it  may  not  be  congeneric  with 
them.  Alternatively  a genus  assigned  by  Schmid  to  the  Dicos- 
moecinae  may  in  reality  be  a neophylacine. 

Dr.  Ross  furnished  a series  of  larvae  from  Colorado.  I have  also 
seen  several  in  the  University  of  Massachusetts  collection  taken  from 
elevations  over  10,000  in  the  Grand  Teton  Mountains  of  Wyoming. 

LARVA.  Length  8 mm.,  width  1.5-2  mm.  Head  deep  brown  to 
black.  A Carina  present  from  eyes  curving  anteriorly  across  fron- 
to-clypeus, becoming  highest  mesally.  Central  part  of  head  with 
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raised  dark  welts  (like  alligator  skin).  Thoracic  tergites  brown. 
Pronotnm  lacking  most  setae  mesally,  surface  with  raised  welts. 
Prosternal  horn  well  developed,  plate  membranous.  Legs  brown. 
All  spacing  humps  well  developed.  Gills  single,  post-segmentally 
only.  Ventral  abdominal  rings  indistinctly  on  segments  2-7.  Ninth 
tergite  with  4 dominant  setae.  Case  much  like  that  of  Neothremma , 
but  larger. 

Subfamily  Goerinae  Ulmer 

Goerinae  Ulmer,  1903,  Abhand.  Gebeit  Naturwissen.  18 : 81. 

Goera  and  related  genera  were  first  placed  in  the  family  Seri- 
costoniatidae.  Later  Ulmer  (1903)  recognized  the  group  as  a dis- 
tinct taxonomic  entity,  but  retained  it  as  a subfamily  in  the  seri- 
costomatids  a position  most  workers  have  followed.  Ross  (1944) 
recognized  the  group  as  being  of  family  status.  Nielsen  (1942), 
after  his  study  of  the  immature  stages  of  the  order,  placed  the 
goerines  as  a subfamily  in  the  Limnephilidae.  He  later  (1957) 
concluded  that  the  male  genitalia  also  substantiated  this  placement. 
I am  accepting  Neilsen’s  conclusion  and  regarding  this  group  as 
a subfamily  of  the  limnephilidae.  Recently  Botosaneanu  (1956,  p. 
611)  has  followed  this  placement,  and  Ulmer  (1957,  p.  463)  has 
placed  the  group  as  a family  close  to  the  Limnephilidae. 

Schmid  (1955)  considered  the  group  close  to  the  Limnephilids 
but  did  not  study  it.  Since  there  is  no  recent  revision  of  the  group, 
it  is  impossible  to  state  accurately  the  number  of  valid  genera  and 
species.  The  subfamily  probably  contains  about  a dozen  genera 
and  50-75  species.  In  addition  to  the  typical  Holarctic  distribu- 
tion, representatives  are  found  in  the  East  Indies  and  South  Africa. 

Descriptions  of  varying  quality  are  available  for  larvae  in  the 
genera  Goera,  Silo,  Sells,  Lifhax,  Lithacodesf,  Simon,  and  now 
Goerita.  A complete  bibliography  of  the  immature  stages  was  given 
by  Ulmer  (1955,  pp.  539-41). 

The  larvae  may  be  characterized  as  folloAvs : Head  often  with 
ridges  and  a flattened  central  area.  Setae  of  head  mostly  reduced 
in  size,  except  those  near  anterior  margin ; setae  14  & 15  contiguous. 
Gula  triangular,  Avidely  separating  the  genae  anteriorly.  Labrum 
Avith  antero-lateral  membranous  lobes.  Mandibles  lacking  apical 
teeth.  Maxillary  palpi  reduced  in  size,  galea  not  projecting  as  a 
free  lobe.  Submenta  consisting  of  two  large,  quadrate  sclerites. 
Pronotum  Avith  projecting  anterolateral  angles.  Mesepimera  greatly 
lengthened  anteriorly.  Mesonotum  bearing  three  or  four  pairs  of 
sclerites.  Prosternal  horn  present.  Femora  with  two  setae  on 
A-entral  margin,  trochanter  lacking  Avell  developed  apical  brush, 
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tarsal  claws  with  basal  spur  reaching  apex  of  claw.  Spacing  humps 
flattened. 

The  larvae  very  clearly  belong  to  the  apatanine  group.  The 
structures  of  the  mouthparts,  setae  14  & 15  of  the  head,  the  legs, 
apical  processes  of  the  pupae,  and  the  cases  of  all  this  group  are 
practically  identical.  However,  the  Goerinae  have  anterior  pro- 
jections on  the  pronotum  and  mesepinieron,  and  a divided  mesono- 
tum  that  serves  to  distinguish  the  subfamily.  It  is  interesting  to 
note  that  the  discosmoecine  genus  Pedomoecus  also  has  a divided 
mesonotum.  Thus  this  character,  which  has  been  held  to  be  dis- 
tinctive for  the  Goerinae,  is  found  in  an  undisputed  limnephilid. 

Generic  Key  to  Known  Larvae  of  Goerinae 

1.  Head  without  ridges  (fig.  20a)  ; pronotum  with  a bulbous  cen- 
tral ridge  posteriorly  (fig.  20b)  ; no  gills  nor  lateral  line. 

Goerita 

Head  with  a circular  ridge,  incomplete  anteriorly  (fig.  17a)  ; 
pronotum  with  no  more  than  a slight  median  elevation  (fig. 
17b)  ; gills  and  lateral  line  present Go  era 

Genus  Goera  Curtis 

Goera  Curtis,  1834,  Loud.  & Edinb.  Phil.  Mag.  & Jour.  Sci.  4 : 215. 
Type  Species:  Phryganea  pilosa  Fabricius  (monobasic). 

The  genus  Goera  is  found  throughout  the  Holarctic  Region,  with 
an  extension  into  the  East  Indies  as  far  as  Java.  In  the  Nearctic 
Region  the  genus  contains  four  species,  one  of  which  is  restricted 
to  the  western  portion.  Ross  (1947,  p.  157)  provided  a key  to  the 
adults  of  the  Nearctic  species.  Lloyd  (1921)  and  Betten  (1934) 
have  figured  a larva  of  the  genus  from  New  York.  The  immature 
stages  of  six  extralimital  species  of  this  genus  have  been  described : 
G.  pilosa  Fabr.,  conclusa  Ulm.,  piignio  Him.,  ranauana  Ulm., 
japonica  Bks.,  and  kyotonis  Tsuda. 

The  larval  head  is  widest  at  the  eyes  and  tapers  abruptly  to  the 
mouthparts.  A ridge  is  present  on  the  genae  from  the  apex  of  the 
fronto-clypeus  laterally  and  anteriorly  to  the  eyes,  then  antero- 
mesally  onto  the  fronto-clypeus  again  Avhere  it  becomes  obsolete. 
The  mesonotum  is  dhuded  into  two  pairs  of  sclerites  and  the  metano- 
tuin  maA^  bear  an  additional  pair  of  small  plates  and  several  setae 
on  the  membrane.  Ventral  rings  are  found  on  abdominal  segments 
4 to  7,  and  the  second  segment  bears  a scattering  of  setae.  The 
gills  are  in  clusters  of  up  to  three.  The  ninth  tergite  is  indistinct 
and  bears  14-16  setae.  A single  small  accessory  tooth  is  present  on 
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the  anal  claw. 

Key  to  Larvae  of  Goera 

1.  Three  pairs  of  sderites  on  metanotnm  (fig.  17b)  ; pronotum  bear- 

ing very  long  spicules  on  central  hump  and  anteriorly ; 
fronto-cJypeal  setae  2 & 3 subequal  in  length ; sternal 

thoracic  plates  indistinct  calcarafa 

Four  pairs  of  plates  on  metanotum  (fig.  18b)  ; pronotal  hump 
not  bearing  spicules  distinctly  longer  than  on  rest  of  pro- 
notum ; fronto-clypeal  setae  2 twice  as  long  as  3 ; sternal 
plates  conspicuous 2 

2.  Face  with  central  area  smooth,  posteriorly  with  a sharp,  high 

carina  ( fig.  18a)  fiiscula 

Face  covered  entirely  with  spicules,  posterior  ridge  low  and 
broad  stylafa 

Goera  calcarata,  Banks 
(Fig.  17) 

1894  Goera  calcarata  Banks,  Trans.  Amer.  Ent.  8oc.  25  : 211. 

1934  Goera  calcarata,  Betten,  Bull.  N.  Y.  State  Mus.  292 : 395-6,  pi. 
61,  figs.  1-6. 

1947  Goera  calcarata,  Ross,  Trans.  Amer.  Ent.  Soc.  73:  157,  fig.  40. 

Of  the  Nearctic  species,  calcarata  has  the  widest  known  range. 
It  is  known  from  Nova  Scotia,  New  Hampshire,  Massachusetts,  New 
York,  Virginia,  North  Carolina,  and  Georgia.  Based  on  the  larval 
coloration,  the  species  seems  to  be  divided  into  two  populations.  The 
southern  one,  which  is  found  as  far  north  as  mid-Virginia,  has  a 
yellow-orange  head  with  dark  flecks.  Larvae  of  the  northern  popu- 
lation are  known  from  only  one  locality  in  New  Hampshire,  but 
these  larvae  have  entirely  dark  sderites.  Lloyd  (1921)  and  Betten 
(1934)  described  larvae  they  thought  to  be  this  species,  but  which 
are  probably  stylata. 

Two  males  emerged  on  August  6 from  material  collected  near 
Lakemont,  Georgia.  In  addition  a male  metamorphotype  from  Ve- 
suvius, Virginia  has  been  studied. 

LARVA.  Length  8-9  mm.,  width  2 mm.  Head:  Either  yellow- 
ish-orange with  dark  flecks,  or  entirely  black.  Posterior  ridge  low 
and  broad,  anterior  ridge  more  distinct.  Secondary  setae  anteriorly 
on  fronto-clypeus.  Seta  2 slightly  longer  than  3.  Thorax:  Notae 
either  yellowish  with  dark  scars,  or  all  dark.  Pronotum  with  central 
prominence  and  anterior  margin  bearing  conspicuously  longer 
spicules.  Three  pairs  of  metauotal  plates.  Sternal  plates  indistinct 
or  lacking.  Legs  either  yellow  or  black.  Ahdomen:  First  segment 
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with  about  40  setae  on  each  side  dorsally,  a row  of  about  25  across 
venter,  about  15  below  each  lateral  hump. 

GILLS.  Dorsal:  II  0,  0-1 ; III  1-2,  3 ; IV  2,  3 ; V 3,  3 ; VI  3,  3 ; 
VII  3,  3.  Ventral:  III  3,  3 ; IV  3,  3 ; V 3,  3 ; VI  3,  3 ; VII  3,  3. 

CASE.  Made  of  sand  grains,  cylindrical,  with  several  large 
ballast  stones  laterally  (similar  to  fig.  52). 

MATERIAL  EXAMINED.  GEORGIA:  Lakemont,  Dillard. 
NEW  HAMPSHIRE:  Twin  Monntain.  NORTH  CAROLINA: 
Smokemont  and  Ecusta.  VIRGINIA:  Vesuvius,  Passage  Creek. 

HABITS.  The  larvae  are  found  in  riffles  on  stones  in  streams 
typically  from  five  to  ten  yards  wide  but  only  about  a foot  deep. 
Often  the  larvae  are  associated  with  those  of  G.  fuscula. 

The  smallest  larvae  were  collected  in  early  August  in  New 
Hampshire,  but  even  these  were  nearly  full  grown.  Larvae  col- 
lected in  late  August  in  New  Hampshire  and  in  September  in  Vir- 
ginia were  fully  grown.  The  species  probably  overwinter  as  active 
larvae  rather  than  prepupae.  In  the  South  the  species  is  in  the 
prepnpal  or  early  pupal  stage  in  July.  The  two  males  reared  from 
Lakemont,  Georgia  emerged  in  early  August.  The  dates  on  the 
adidts  in  the  Cornell  collection  range  from  July  22  through  August. 

At  pupation  the  larvae  of  this  genns  attach  the  case  to  sheltered 
places  on  medium-sized  stones  in  the  full  current.  The  anterior 
and  posterior  openings  are  each  covered  with  a single  small  pebble. 
The  larva  leaves  a number  of  slit-like  openings  below  the  anterior 
grain,  and  a large  number  of  slits  around  the  posterior  one.  This 
manner  of  closure  is  very  similar  to  that  found  in  the  Neophylacinae. 

Goera  f uscula  Banks 
(Fig.  18) 

1905  Goera  fiisciila  Banks,  Bull.  Anier.  Mus.  Nat.  Hist.  21 : 216. 
1905  Goera  fuscula,  Banks,  Trans.  Amer.  Ent.  Soc.  32:  11,  pi.  2, 

fig.  17. 

1947  Goera  f uscula,  Ross  Trans.  Amer.  Ent.  Soc.  73:  157,  fig.  38. 

This  species  has  been  known  only  from  North  Carolina,  but  it 
is  now  recorded  from  Tennessee,  Virginia,  New  York,  and  Massa- 
clinsetts.  Coloration  of  the  larvae  is  very  variable.  The  variation 
is  similar  to  that  found  in  calcarata,  except  that  the  southern  popu- 
lation contains  both  color  types  plus  many  intergrades. 

The  identity  of  the  larvae  was  established  by  means  of  meta- 
morphotypes  from  Highlands  and  the  Blue  Ridge  Parkway  in 
North  Carolina,  and  from  Williamsburg  in  Massachusetts. 

LARVA.  Length  9-11  mm.,  width  2-3  mm.  Head:  Varying 
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from  yellow  to  black,  intermediate  forms  ranging  in  amount  of 
black  present.  Central  area  depressed  and  smooth,  posterior  ridge 
liigh  and  sharp,  anterior  ridge  low  with  many  low  projections. 
Fronto-clypens  with  a low  prominence  near  center.  Seta  2 nearly 
twice  as  long  as  3.  Thoymx:  Pronotum  varying  from  yellow  Avith 
dark  scars  to  black  with  a yellow  central  hump  and  anterior  border. 
Mesonotum  either  yellowish  with  dark  scars  or  black.  Fourth  pair 
of  metanotal  selerites  large.  Prosternal  plate  narrow  and  well 
sclerotized.  Mesosternum  with  a pair  of  large  rectangular  lateral 
plates.  Legs  brown,  darker  dorsally  and  apically.  Abdomen:  First 
segment  with  35-40  setae,  on  each  side  dorsally,  16-24  below  lateral 
hump,  and  an  irregular  row  30-40  ventrally.  First  segment  Avith 
an  irregular  median  sclerite  ventrally. 

GILLS.  Dorsal:  II  0,  0-2 ; III  2-3,  3 ; TV  3,  3 ; V 3,  3 ; VI  3,  3 ; 
VII  3,  3.  Ventral:  II  0,  0-1  ; III  3,  3 ; IV  3,  3 ; V 3,  3;  VI  3,  3; 
VII  3,  3. 

CASE.  Like  that  of  calcar  at  a. 

MATEKIAL  EXAMINED.  MASSACHUSETTS : AVilliams- 
burg.  NEW  YORK : Danby.  NORTH  CAROLINA : Highlands, 
Ecusta,  Blue  Ridge  ParkAvay.  TENNESSEE:  Cades  Cove.  VIR- 
GINIA : Shenandoah  National  Park. 

HABITS.  The  larvae  frequent  the  same  type  of  stream  as  cal- 
carata,  but  are  also  found  in  smaller  ones,  often  less  than  a yard 
Avide. 

The  life  cycle  appears  to  be  much  like  that  of  calcarata,  but  ap- 
parently the  adults  emerge  much  earlier.  The  dates  on  the  North 
Carolina  specimens  in  the  Cornell  Collection  are  from  May  5 to  9. 
The  collections  of  pupae  from  North  Carolina  in  late  May  Avere 
made  only  after  long  searching,  as  the  majority  of  specimens  had 
already  emerged. 

An  interesting  observation  AA^as  made  on  the  probable  manner  of 
enlarging  the  case  by  the  larvae  of  this  species.  Many  cases  of  the 
laiwae  from  Green’s  Creek,  Highlands,  North  Carolina  are  longer 
than  typical.  Each  is  composed  of  a typical  case  posteriorly,  a 
slight  bend,  then  all  or  part  of  another  case  AAdiich  is  considerably 
larger  than  the  first.  Though  the  next  step  has  not  been  obseiwed, 
it  is  probable  that  the  larva  next  cuts  off  the  smaller  posterior  por- 
tion and  spends  tlie  rest  of  the  instar  in  the  larger  anterior  half. 

Goera  stylata  Ross 
(Fig.  19) 

1938  Goera  stijlata  Ross,  Bidl.  111.  Nat.  Hist.  Surv.  21(4)  : 172-73, 
fig.  II4. 
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1944  Goera  stylata,  Ross,  Bull.  111.  Nat.  Hist.  Snrv.  23(1)  : 257, 
fig.  877. 

This  species  seems  to  have  a more  northerly  range  than  the  other 
species  in  the  genns : Michigan,  Ontario,  New  Hampshire,  Massa- 
chusetts, New  York,  and  Virginia.  In  all  likelihood,  the  larvae  de- 
scribed by  Lloyd  (1921)  and  Betten  (1934)  as  calcarata  are  this 
species.  Their  figures  show  a small  fourth  pair  of  metanotal  plates, 
which  is  usual  in  this  species.  The  variation  in  larval  coloration  is 
identical  to  that  of  f uscula.  It  is  interesting  to  note  that  in  all  three 
species  the  sclerites  of  the  northern  populations  are  entirely  black, 
but  a certain  percentage  of  the  southern  populations  are  entirely 
yellow. 

Male  and  female  metamorphotypes  from  Slaterville  Springs, 
New  York  and  the  Shenandoah  National  Park  in  Virginia  have  es- 
tablished the  identity  of  the  immature  stages  of  this  species. 

LARVA.  Length  8-10  mm.,  width  2 mm.  Head:  Yellowish  or 
nearly  black,  slightly  paler  posteriorly  and  below  eyes.  Entire 
dorsal  surface  covered  with  spicules.  Ridge  posterior  to  eyes  low 
and  broad,  well  developed  anterior  to  eyes,  becoming  an  obtuse  bend 
across  fronto-clypens.  Seta  2 nearly  twice  as  long  as  3.  Thorax: 
Pronotnm  either  yellowish  with  dark  scars,  or  dark  with  a pale  cen- 
tral spot  and  anterior  margin.  Mesonotnm  either  yellowish  or 
black.  Fourth  pair  of  metanotal  sclerites  small.  Prosternal  plate 
very  narrow.  Meso-  and  metasterna  with  several  pairs  of  small 
sclerotized  points.  Legs  brown.  Abdomen:  First  segment  with 
35-40  setae  on  each  side  dorsally,  13-15  below  lateral  hump,  and  an 
irregular  row  of  about  30  ventrally. 

Gills.  Dorsal:  III  2,  3 ; IV  3,  3 ; V 3,  3 ; VI  3,  3;  VII  3,  2-3. 
Ventral:  III  3,  3 ; IV  3,  3 ; V 3,  3 ; VI  3,  3 ; VII  3,  3. 

CASE.  Like  that  of  calcarata. 

MATERIAL  EXAMINED.  MASSACHUSETTS:  Amherst, 
Sunderland.  NEW  YORK:  Slaterville  Springs,  McLean,  Ithaca. 
VIRGINIA : Natural  Bridge,  Shenandoah  National  Park. 

HABITS.  The  biology  rather  closely  resembles  that  of  fuscula, 
with  the  exception  that  larvae  have  not  been  found  in  any  stream 
much  more  than  a yard  wide.  The  species  also  appears  to  emerge 
early;  the  records  in  the  Cornell  collection  range  from  May  15  to 
June  3. 

Genus  Goerita  Ross 

Goerita,  Ross  1938,  Bidl.  111.  Nat.  Hist.  Surv.  21(4)  : 171-72. 

Type  Species:  Goerita  semata  Ross  1938  (by  Original  designation.) 

GoeHta  contains  two  described  species,  one  eastern  and  one 
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western.  The  species  are  apparently  very  local,  as  they  have  been 
unrecorded  since  their  original  descriptions. 

The  head  of  the  larva  is  ovate  without  any  ridges.  A large  and 
massive  pronotmn  developed  into  a high,  rather  bulbous,  central 
ridge  posteriorly  is  very  distinctive.  Both  the  mesonotum  with  2 
pairs  of  sclerites  and  the  metanotum  with  3 are  typical  for  the  sub- 
family. A distinct  prosternal  horn  and  a divided  plate  are  present. 
There  are  neither  gills,  lateral  line  nor  ventral  rings.  The  ninth 
tergite  is  well  developed  and  bears  12-15  setae. 

Goerita  semata  Boss 
(Fig.  20) 

1938  Goerita  semata  Boss,  Bull.  111.  Nat.  Hist.  8urv.  21(1):  172. 
fig.  113. 

1944  Goerita  semata,  Boss,  Bull.  HI.  Nat.  Hist.  Surv.  23(1)  : 258, 
figs.  874,  875,  878. 

G.  semata  has  been  recorded  from  North  Carolina  and  the  larvae 
have  been  collected  in  Tennessee. 

The  larvae  here  described  are  undoubtedly  Goerinae,  but  are 
very  different  from  any  other  described  larvae  in  the  subfamily. 
Based  on  adult  structure,  the  genus  Goerita  is  also  very  distinctive. 
Because  of  these  considerations  and  that  the  type  locality  of  semata 
is  at  the  same  altitude  and  less  than  a mile  from  the  larval  locality, 
it  seems  safe  to  ascribe  the  larvae  to  this  species. 

LABVA.  Length  5-6  mm.,  width  1 mm.  Head:  Bed-brown;  a 
group  of  pale  muscle  scars  posteriorly  on  fronto-clypeus.  No  promi- 
nent ridges,  but  with  a slight  depression  along  posterior  half  of 
frontal  sutures.  Thorax:  Notae  red-brown,  the  posterior  sclerites 
more  fuseus.  Pronotum  large  and  massive,  with  a rather  bulbous 
central  ridge  posteriorly.  Legs  straw  colored.  Abdomen:  Spacing- 
humps  small  and  flattened.  First  segment  with  many  short  setae 
dorsally  and  ventrally.  Anal  prolegs  yellowish,  marked  with  fuseus, 
accessory  teeth  lacking. 

CASE.  Cornucopia-shaped ; made  of  small  sand  grains  cemented 
very  uniformly.  Pupal  case  with  a short  extension  anteriorly  of 
larger  sand  grains  more  irregularly  placed. 

MATEBIAL  EXAMINED.  TENNESSEE  : Indian  Gap,  Great 
Smokey  Mountains  National  Park. 

HABITS.  Any  conclusions  based  upon  only  two  collections  in 
one  locality  must  be  regarded  as  tentative.  The  collections  were 
made  in  a number  of  small  springs  and  in  the  small  stream  formed 
by  them.  What  appeared  to  be  an  empty  pupal  case  of  this  species 
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was  found  on  Mount  Mitchell  in  an  identical  situation.  Most  of  the 
larvae  were  found  attached  at  right  angles  to  the  undersurfaces  of 
rocks  in  this  habitat. 

Because  the  September  collection  of  larvae  appeared  to  be 
mostly  in  the  last  instars,  hatching  must  take  place  rather  early  in 
the  summer.  The  winter  is  passed  in  the  larval  stage.  In  May, 
larvae,  a prepupa,  a pupa,  and  empty  pupal  cases  were  found,  indi- 
cating that  the  species  probably  emerges  over  a rather  long  period 
in  the  spring.  Both  larval  and  pupal  cases  are  closed  posteriorly  by 
a silken  sheet.  This  is  pierced  dorsally  by  an  oval  hole  which  is 
margined  internally  by  a thick  ring  of  silk.  The  anterior  end  of  the 
pupal  case  is  also  closed  primarily  by  a silken  sheet,  but  it  may  con- 
tain several  small  sand  grains.  There  is  a small  circular  ventral 
portion  of  the  sheet  which  is  sieve-like.  The  anterior  end  of  the 
case  is  attached  by  a short,  stiff  rod  of  silk  just  ventrad  of  the  sieve. 
The  pupa  was  attached  at  the  base  of  a growth  of  liverworts  on  the 
surface  of  a small  rock. 

Genus  Pseudogoera  Carpeiiter 

Pseudogoera,  Carpenter  1933,  Psyche  40:  37. 

Type  Species:  Pseudogoera  singnlaris  Carpenter  1933. 

Pseudogoera  contains  only  the  single  species  singnlaris , which 
has  not  been  rej:>orted  since  its  original  description.  The  two  male 
types  were  taken  in  the  mountains  of  North  Carolina.  Published 
descriptions  and  drawings  of  the  species  indicate  a rather  aberrant 
form,  the  true  family  affinities  of  which  are  uncertain.  The  imma- 
ture stages  are  unknown. 

Subfamily  Pseudostenophylacinae  Schmid 

Pseudostenophylacinae  Schmid,  1955,  Mitt.  Schweiz.  Ent.  Ges. 
28:  102-05. 

Schmid  established  the  Pseudostenophylacinae  in  1955  for  a 
group  of  five  genera  and  fifty-one  species.  The  subfamily  is  almost 
limited  to  central  Asia.  In  North  America  there  only  are  five 
species  of  Pseudosteno phyla x and,  provisionally,  the  entire  genus 
Homophylax  with  four  species.  When  found,  the  immature  stages 
of  the  latter  genus  may  indicate  that  it  belongs  in  another  sub- 
family. The  developmental  stages  of  this  subfamily  are  very 
poorly  known;  the  immature  stages  of  only  four  species  (of  Pseudo- 
stenophylax)  have  been  described  to  any  degree. 

The  larvae  available  agree  in  the  following  ways : Head  rounded 
in  anterior  aspect.  Labriim  entirely  sclerotized.  Mandibles  with 
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apical  teeth.  Galea  a well  developed  projection.  Submental  scle- 
rites  B rather  large  and  undivided.  Each  pro-  and  mesonotal 
sclerite  wider  than  long.  Metanotum  with  setae  on  membrane. 
Femora  of  mid  and  hind  legs  with  3-5  setae  along  ventral  margin. 
Gills  single.  Ventral  rings  on  abdominal  segments  2-7 ; those  on 
basal  segments  8-9  times  as  wide  as  long.  Ninth  tergite  with  nu- 
merous setae. 

The  larvae  are  close  to  those  of  the  Dicosmoecinae ; this  is  at- 
tested by  the  numerous  setae  ventrally  on  the  femora  and  ninth 
tergite.  They  differ  in  the  shape  of  either  the  submental  sclerites 
or  the  thoracic  notae.  Genus  A shows  additional  evidences  of  a 
close  dieosmoecine  relationship.  This  form  has  many  setae  on  the 
femora  and  a ridge  on  the  head.  The  rounded  apical  processes  and 
frontal  tubercle  on  the  pupae  of  P.  uniform, is  are  also  indicative  ot 
a dieosmoecine  relationship. 

Genus  Pseudostenophylax  Martynov 

P sell  dost  eriophylax  Martynov,  1909,  Ann.  Mus.  ZooL,  Ac.  Imp.  Sci. 
St.  Petersb.  14 : 281-82. 

Drusiniis  Betten.  1934,  N.  Y.  State  Mus.  Bull.  292 : 359. 

Type  Species:  Pseudostenophylax  funiosus  Martynov  1909  (fixed 
by  Mosely,  1935). 

Pseudostenophylax  is  the  largest  genus  of  the  subfamily,  con- 
taining about  thirty-seven  forms.  With  the  exception  of  the  few 
Nearetic  forms,  they  are  all  central  Asian  or  Japanese.  At  the 
present  I am  accepting  Schmid’s  placing  of  the  Nearetic  species  in 
Pseudostenophylax.  However,  the  pupae  of  iiniformis  and  species 
1,  and  those  of  secretus  and  rotandipennis  do  not  seem  congeneric. 
This  opinion  is  shared  by  L.  Botosaneanu  (personal  communica- 
tion), who  has  compared  pupae  of  uniforniis  and  rotundipennis. 
The  taxonomic  situation  at  the  specific  level  is  no  better.  There  are 
three  species  described  from  eastern  North  America,  but  in  the  ma- 
terial I have  collected  and  in  what  is  available  at  Cornell  there  are 
only  two  species.  One  has  immaculate  fore  wings  and  genitalia  as 
figured  by  Ross  (1944,  fig.  695).  This  species  is  unquestionably  the 
uniformis  of  Betten.  The  other  species  (called  species  1 here)  is  a 
maculate  winged  form  with  genitalia  as  figured  by  Ross  (1944,  fig. 
696).  It  is  possible  that  the  third  species  is  lacking  in  the  material 
studied;  it  is  equally  likely  that  two  names  are  synonymous.  The 
types  of  the  species  will  have  to  be  studied  before  their  status  and 
thereby  the  name  to  be  applied  to  species  1 can  be  established.  The 
placement  of  uniforniis  as  a subspecies  of  sparsus,  as  is  done  by 
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Schmid  (1955),  seems  unrealistic  in  as  much  as  they  are  sympatric. 

Until  larvae  of  other  genera  are  reared,  the  distinctive  charac- 
teristics of  this  genus  cannot  be  given. 

Because  characters  have  not  yet  been  discovered  to  definitely 
separate  the  2 species  in  the  larval  stage,  I am  listing  here  all  the 
records  of  nnreared  colonies  as  well  as  the  general  biologv. 

MATERIAL  EXAMINED.  MASSACHUSETTS:^  Amherst, 
Montague,  Sunderland.  NEW  HAMPSHIRE : Franconia,  Mount 
Washington.  NEW  YORK:  Slaterville  Springs,  Newfield.  ON- 
TARIO : Kendal. 

HABITS.  The  larvae  and  pupae  are  generally  found  in  cold 
springs  and  their  run-offs  for  a short  distance.  However,  as  one 
travels  either  up  mountains  or  northward  they  may  change  their 
habitat.  A good  example  of  this  phenomenon  is  shown  on  Mt.  Wash- 
ington, where  they  are  common  in  the  many  small  streams  at  eleva- 
tions of  about  4500  feet.  Near  the  summit,  at  about  5000  ft.,  they 
are  common  in  several  small  ponds.  The  vast  majority  of  the  speci- 
mens however,  have  been  collected  in  springs  under  stones  and  moss, 
often  in  hardly  enough  water  to  cover  their  cases.  At  pupation  time 
the  larvae  burrow  into  the  sand  on  the  bottom,  where  they  attach 
the  case  loosely  to  the  substrate.  At  this  time  it  is  necessary  to  sift 
through  the  top  inch  or  two  of  sand  to  find  the  cases. 

At  night  the  adults  are  commonly  taken  at  bright  lights.  Dur- 
ing the  day  I have  found  them  secreted  in  the  crevices  in  bark  of 
trees  growing  near  the  larval  habitat. 

Pseudostenophylax  uniformis  (Betten) 

(Fig.  21,  54) 

1934  Drusmus  uniformis  Betten,  N.  Y.  State  Mus.  Bull.  292 : 360, 
pi.  52  figs.  5-10. 

1944  Drusinus  uniformis,  Ross,  111.  Nat.  Hist.  Surv.  Bull.  23(1)  : 
202,  fig.  595. 

1955  Fseudostenopliylax  sparsus  uyiiformis,  Schmid,  Mitt.  Schweiz. 
Ent.  Ges.  28:  110-11. 

This  species  is  widespread  throughout  the  East  and  North 
Central  States:  Maine,  New  Hampshire,  Massachusetts,  New  York, 
Ontario,  Illinois  and  Tennessee.  The  larvae  and  pupae  were  de- 
scribed recently  (Flint  1957). 

Adults  were  reared  from  larvae  collected  in  Ellis  Hollow,  Dry- 
den,  New  York. 

LARVA.  Length  14-16  mm.,  width  3 mm.  Head:  Nearly  uni- 
formly brown,  wdth  many  pale,  inconspicuous  muscle  scars  posteri- 
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orly.  Thorax:  Sclerites  yellowish,  clouded  with  brown;  posterior 
margins  of  pro-  and  mesonota  black.  Prosternal  horn  sclerotized, 
slightly  over  half  length  of  fore  coxae.  Legs  straw  colored.  Ahdo- 
me7i:  First  segment  with  spacings  humps  flattened;  about  30  setae 
between  dorsal  and  lateral  humps,  nearly  100  setae  on  venter.  Seg- 
ment 8 with  12-15  setae  dorsally.  Ninth  tergite  with  about  20 
setae ; 3-6  setae  laterad  of  tergite. 

GILLS.  Dorsal:  11  1,  1 ; III  1,  1 ; IV  1,  0-1 ; V 0-1,  0.  Ventro- 
latera-I:  II  0,  1 ; HI  0,  0-1.  Ventral:  II  0-1,  1 ; III  1,1;  IV  1,  1 ; V 
0-1,  1;  VI  0-1,  1;  VII  0-1,  1. 

CASE.  Slightly  tapered  and  curved;  made  of  small  sand  grains 
very  uniformly  placed.  Pupal  case  closed  with  a plug  of  larger 
sand  grains,  contrasting  markedly  with  rest  of  case. 

MATERIAL  EXAMINED.  NEW  YORK:  Dryden. 

HABITS.  Adults  were  taken  at  the  New  York  locality  from 
June  10  to  July  14.  The  smallest  larvae  were  taken  on  August  8. 
The  larvae  are  nearly  full  grown  by  January,  but  they  do  not 
pupate  until  June. 

Pseudostenophylax  species  1 

1944  Drusinus  virginicus,  Ross,  111.  Nat.  Hist.  Surv.  Bull.  23(1)  : 
202,  fig.  696. 

This  is  the  maculate-winged  form  mentioned  in  the  generic  dis- 
cussion. I have  seen  conspecific  adults  from  Maine,  New  York,  and 
Virginia. 

Larvae  from  a colony  in  the  Shenandoah  National  Park,  Virginia 
Avere  reared  to  the  adult  stage  during  this  study. 

Larvae  and  cases  from  the  colony  of  this  species  and  those  from 
the  one  of  miiformis  are  nearly  identical.  The  only  difference  found 
betAveen  the  larvae  from  the  tAvo  colonies  is  in  the  gill  pattern.  All 
the  larvae  from  Virginia  lack  the  lateral  line  gills,  Avhile  all  those 
from  Ncav  York  have  at  least  one  lateral  line  gill.  Until  larA^ae 
from  more  colonies  of  both  species  have  been  reared  and  the  con- 
sistency of  this  character  is  established,  its  value  must  be  considered 
questionable.  If  this  character  is  good,  nearly  all  larvae  listed  in 
the  generic  discussion  are  uniformis,  only  1 of  the  4 from  Fran- 
conia, Ncav  Hampshire  being  species  1. 

GILLS.  Dorsal:  II  0-1,  1 ; III  1,  1 ; IV  1,  0-1 ; V 0-1,  0.  Ven- 
tral: II  1,  1 ; III  1,  1 ; IV  1,  1 ; V 0-1,  1. 

Genus  A Ross 
(Fig.  22) 

Genus  A.  Ross  in  Edmundson  1959,  Ward  & Whipple’s  Fresh-AA^ater 
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Biology,  p.  1044,  fig.  39.15  i. 

This  interesting  larval  form  seems  to  be  a Psendostenophylacine, 
but  also  shows  relationships  to  the  Dicosmoecinae.  The  ridge  on 
the  head  and  many  femoral  setae  are  indications  of  this  relation- 
ship. However,  the  balance  of  the  characters — shape  of  the  snb- 
mentnm  and  thoracic  notae,  hairiness,  gills,  ventral  abdominal 
rings,  and  case — all  indicate  a closer  relationship  with  the  Pseudo- 
stenophylacinae. 

The  form  is  known  from  2 specimens  collected  near  Alsea, 
Oregon  of  which  H.  H.  Ross  very  kindly  loaned  one  for  this  study. 
Range  and  size  indicate  that  it  might  be  P.  edwardsi  Banks  or  a 
species  of  Homophylax. 

LARVA.  Length  17-18  mm.;  Sclerites  red  brown.  Head  with 
a Carina  from  eyes  to  vertex.  Frontal  setae  displaced  to  this  carina. 
Thorax  and  abdomen  appearing  identical  in  structure  to  those  of 
P.  tmiformis.  Femora  of  mid  and  hind  legs  with  5-6  ventral  setae. 
Gills  single.  A small  ring  on  venter  of  abdominal  segment  8,  in 
addition  to  those  on  2-7.  Case  like  that  of  uniformis. 

Subfamily  Limnephilinae  Ulmer 
Limnephilinae  Ulmer,  1903  Abh.  Geb.  Naturw.  18  : 46. 

The  Limnephilinae  constitute  the  largest  and  most  successful 
subfamily  of  the  Limnephilidae,  containing  nearly  four  hundred 
species  in  approximately  sixty  genera.  This  group  was  divided  into 
four  tribes  by  Schmid  (1955),  one  of  which  is  exclusively  Eurasian. 
Except  for  variation  in  numbers  of  gill  filaments,  the  main  dif- 
ferences among  larvae  of  this  subfamily  are  in  color  patterns.  This 
often  causes  great  difficulty  in  separating  the  genera.  The  larvae 
of  the  subfamily  may  be  characterized  as  follows. 

Head  and  thorax  without  specialized  structures.  Labrnm  scle- 
rotized,  with  anterior  mesal  emargination.  Mandibles  with  apical 
teeth.  Maxillae  with  galea  developed  into  a sclerotized,  finger-like 
lobe.  Submenta  generally  small  sclerotized  points  at  bases  of  large 
setae.  Pro-  and  mesonota  roughly  rectangular.  Mesonotum  with 
three  pairs  of  sclerites.  Prosternal  horn  and  plate  present.  Femora 
with  two  ventral  setae  (except  in  a few  Pycnopsyche) . Trochanters 
generally  with  apical  brushes.  Ninth  tergite  generally  with  four 
dominent  setae,  or  with  a third  pair  subeqnal  to  these  four. 

The  subfamily  is  closest  to  the  Dicosmoecinae  and  Psendos- 
tenophylacinae.  It  may  be  distinguished  by  the  presence  of  only 
two  ventral  femoral  setae  and  four  dominant  setae  on  the  ninth 
tergite.  However,  Pycnopsyche,  Ecclisomyia,  Dicosmoecinae  genus 
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2,  and  Pseudostenophylax  are  all  somewhat  intermediate  in  some  re- 
spects betAveen  the  Dicosmoecinae  and  the  limnephiline  tribe  Steno- 
phylacini. 

The  subfamily  is  divided  into  four  tribes : Chilostigmini,  Lim- 
nephilini,  Cliaetopterygini  and  Stenophylacini.  The  Chaetop- 
terygini  are  limited  to  the  Palaearctic  Region  but  there  are  Nearetic 
representatives  of  the  other  three  tribes.  Laiwae  of  the  Chaetop- 
terygini  key  to  the  tribe  Stenophylacini,  as  yet  there  is  no  obvious 
way  to  separate  larvae  of  these  two  tribes. 

Key  to  Larvae  of  the  Nearctic  Tribes  of  Limnephilinae 
1.  Pronotnm  Avith  long  blade-like  setae  anteriorly,  and/or  legs  an- 


nulate   Chilostigmini 

Pronotnm  with  at  most  short  setae  along  anterior  margin  only; 

legs  not  annulate  2 

2.  All  gills  single  Stenophylacini 

Most  gills  arising  in  clusters  of  2,  3,  and  more  Limnephilini 


Tribe  Limnephilini  Schmid 

Limnephilini  Schmid,  1955,  Mitt.  Schw.  Ent.  Ges.  28:  126-129. 

The  typical  limnephilines  constitute  one  of  the  most  flourishing 
groups  of  the  family.  There  are  approximately  250  species  placed 
in  nearly  twenty  genera  in  this  tribe.  The  tribe  is  Holarctic  in 
distribution,  and  is  most  abundant  in  the  higher  latitudes.  The  im- 
mature stages  of  the  European  species  and  genera  are  much  better 
knoAvn  than  those  of  the  North  American  species.  Ulmer  (1909) 
and  Lestage  (1921)  give  keys  and  descriptions  to  the  then  knoAAui 
European  forms. 

All  the  knoAvn  larvae  of  this  tribe  have  most  of  their  gills 
arising  in  clusters  of  two  or  three,  and  sometimes  eA^en  more.  This 
character  alone  separates  them  from  the  Stenophylacini,  Chaetop- 
terygini,  and  part  of  the  Chilostigmini.  Both  of  the  knOAvn  chilos- 
tigmine  genera  Avith  multiple  gill  filaments  have  long,  blade-like 
setae  anteriorly  on  the  pronotnm,  which  are  lacking  in  the  Limne- 
philini. Submental  sclerites  B are  small  and  the  ninth  tergite  rarely 
has  a large  third  pair  of  setae. 

This  tribe  contains  many  taxonomic  problems  at  the  generic 
lex  el,  CA^en  in  the  adult  stage.  Ross  and  other  North  American 
Avorkers  do  not  recognize  the  division  of  the  genus  Limnephilus  as 
proposed  by  Schmid  and  other  European  workers.  The  genera 
Analjolia,  Asynarch  us,  Lenar chus , and  Lenarclinlus  are  treated  here 
as  being  valid,  but  it  must  be  stated  that  their  status  is  only  pro- 

45 


ENTOMOLOGTCA  AMERICANA 


visional.  The  knowledge  of  the  immature  stages  in  part  substanti- 
ates the  divisions  and  in  part  is  inconclnsive.  The  color  pattern  of 
the  species  of  Anabolia  is  as  constant  and  distinctive  as  aii}^  patterns 
are  in  the  subfamily.  Larvae  of  Lenar clinlus  are  slightly  different 
from  those  of  Anaholia,  but  the  larvae  of  Asyriarchus  are  hardly 
separable  from  several  species  of  Lininephiliis.  Undoubtedly  the 
status  of  the  genera  will  be  more  clear  when  larger  numbers  of 
species  have  been  reared. 

Generic  Key  to  Known  Larvae  of  the  Limnephilini 


1.  Gills  arising,  in  part,  in  clusters  of  more  than  3 2 

Gills  in  clusters  of  no  more  than  3 4 

2.  Head  with  a pale  band  present  laterally  from  apex  of  fronto- 

clypens  to  eyes  (fig.  35a)  Limnephilini  1 

Head  lacking  this  pale  band  3 


3.  Metanotnm  with  many  setae  on  membrane  (fig.  34b) 

Hesperophylax 

Metanotnm  with  no  more  than  1 or  2 setae  on  membrane 

Limnephilini  2 

4.  Head  with  a dark  stripe  centrally  on  fronto-clypeus  and  a dark 

U-shaped  band  on  gena  (fig.  29a)  ; length  35  mm. 

Nemotaulius 

Head  not  marked  in  this  manner ; generally  smaller  5 

5.  Head  yellow,  with  many  distinct,  small,  dark  dots  (fig.  28a)  ; 

as  long  as  30  mm Grammotaulius 

Head  darker,  or  with  a fe^v  indistinct  dark  blotches  or  infnsca- 
tions ; smaller  6 

6.  Prosternal  horn  extending  beyond  apices  of  fore  coxae 

Platycentropus 

Prosternal  horn  at  most  just  reaching  apices  of  fore  coxae 7 

7.  Head  mostly  pale,  marked  with  dark  spots  and  infnscations 8 

Head  either  mostly  black,  or  with  a distinctive  black  pattern  10 

8.  Head  entirely  pale  except  for  indistinct  muscle  scars  posteriorly 

(fig.  36a)  ; case  roughly  connncopia-shaped,  made  of  plant 

fragments  Limnephilini  3 

Head  with  dark  muscle  scars  and  infnscations;  case  otherwise  9 

9.  Head  anteriorly  with  dark  infnscations  (fig.  30a)  ; length  18 

mm.  or  more  Anabolia 

Head  with  anterior  dark  marking  limited  to  a band  along  frontal 
sntnre ; (fig.  32a)  13  mm.  long  Lenarchiilus 

10.  Head  and  thoracic  notae  dark,  except  for  three  pale  spots  api- 

cally  on  front-clypens  (fig.  31)  ; case  roughly  cornncopia- 
shaped,  made  mostly  of  plant  matter  placed  obliquely  in 
part  Asynarchns 
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Not  with  the  above  combination  of  characters Limnephilus 

Genus  Limnephilus  Leach 

Limnephilus  Leach,  1815,  Brewster’s  Edinb.  Encly.  IX:  136. 

Type  Species:  Phryganea  rhomPica  Linnaeus  1758  (monobasic). 

Lnnnephilus  is  the  central  genus  of  the  family,  not  only  nomen- 
clatorially,  but  also  numerically.  Schmid  (1955)  listed  132  recog- 
nizable species,  63  of  which  were  limited  to  the  Nearctic  Region 
and  8 more  of  which  were  Holarctic.  The  genus  is  primarily  boreal, 
becoming  depauperate  to  the  south.  Larvae  of  only  three  Nearctic 
species  have  been  described  fully,  but  nearly  two  dozen  Palearctic 
species  have  been  described  (Lestage,  1921). 

It  is  impossible  to  give  a good  definition  of  the  larvae  because 
their  color  patterns  are  so  varied.  The  head  and  thoracic  nota  may 
be  mostl^'  black  or  basically  yellow  with  a distinctive  black  pattern. 
The  prosternal  horn  is  short,  and  the  gills  arise  in  clusters  of  one 
to  three.  The  anal  sclerite  has  four  dominant  setae. 

Key  to  Known  Larvae  of  Limnephilus 

1.  Pronotum  with  anterior  lialf  brown,  posterior  half  yellow,  or 

entirely  yellow  (fig.  23b)  2 

Pronotum  entirely  brown  (fig.  26b)  4 

2.  Dark  central  stripe  of  fronto-clypeus  nearly  filling  sclerite,  with- 

out pale  central  spot  on  oral  margin  (fig.  23a)  mdivisus 

Dark  central  stripe  of  fronto-clypeus  narrower,  often  with  a 
wide  pale  spot  on  oral  margin,  and  with  a wide  pale  band 
laterad  to  it  (fig.  24a)  3 

3.  Pronotum  yellow,  with  a dark  transverse  central  bar  (fig.  27b)  ; 

dark  central  bar  of  fronto-clypeus  not  widened  anteriorly 

(fig.  27a)  species  1 

Pronotum  with  anterior  half  brown;  central  bar  of  fronto- 
clypeus  conspicuously  widened  anteriorly  (fig.  24a) 

rliomibicus 

4.  Posterior  clusters  of  gills  of  the  dorsal  and  ventral  rows  reduced 

to  a single  filament,  dorsal  row  continuing  to  presegmental 
gill  of  segment  7 ; muscle  scars  of  head,  thorax  and  legs 

distinct  (fig.  25a)  suPnionilifer 

Posterior  clusters  of  gills  mostly  double,  dorsal  row  reaching  to 
segment  8;  muscle  scars  indistinct  (fig.  26a)  sericeus 

Limnephilus  inclivisus  Walker 
(Fig.  23,  55) 

1852.  Limnephilus  inclivisus  Walker,  Cat.  Neur.  Ins.  Brit.  Mus. 
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I:  34. 

1940.  Limnephilus  mdi visits,  Betten  and  Moseley,  Walk.  Types 
Trich,  Brit.  Miis.  129-132,  fig.  65. 

1944.  Limnephilus  indivisus,  Ross,  Bull.  111.  Nat.  Hist.  Snrv. 
23(1)  : 191,  figs.  658,  668. 

This  species  is  widely  distributed  in  the  Northeast  and  Midwest ; 
Illinois,  Massachusetts,  Michigan,  New  Hampshire,  New  York,  Nova 
Scotia  Ontario,  and  Pennsylvania.  The  very  conspicuous  larvae 
have  been  described  several  times  previously:  Lloyd  (1915a,  1921), 
Simpson  (1903),  Mickel  and  Milliron  (1939),  and  Ross  (1944). 

Larvae  were  reared  during  the  course  of  this  study  from  locali- 
ties in  Massachusetts,  New  York  and  Ontario. 

LARVA.  Length  18-21  mm.,  width  9-4  mm.  Head:  Ground 
color  yellow ; a globlet-shaped  mark  centrally  on  fronto-clypens 
narrowly  separated  from  dark  bands  of  genae ; muscle  scars  dark 
on  posterior  half.  Thorax:  Pronotnm  with  anterior  half  brown, 
posterior  half  yellow  with  a black  posterior  margin ; mesonotnm 
brown.  Mesosternnm  with  a pair  of  snblateral  ovoid  sclerites ; meta- 
sternnm  with  1-3  pairs  of  small  sclerotized  points.  Legs  yellow, 
with  dark  innscle  scars.  Abdomen:  First  segment  with  8-9  setae  on 
each  side  dorsally,  6-8  above  and  1-2  below  lateral  hump,  8-10  on 
venter.  Eighth  segment  with  12-14  setae  dorsally.  Oval  rings  in- 
distnct,  on  venters  of  segments  2-7.  Anal  claw  with  1 large  and 
5-6  small  accessory  teeth. 

GILLS.  Dorsal:  II  3,  3 ; III  3,  3 ; IV  3,  3 ; V 3,  2 ; VI  2-3,  2 ; 
VII  2,  2 ; VIII  2,  0.  Dorso-lateral:  II  3,  0 ; III  3,  0 ; IV  2,  0 ; V 2,  0 ; 

VI  1-2,  0.  Yentro-lateral:  II  0,  3 ; III  0,  3 ; IV  0,  2 ; V 0,  2 ; VI  0,  2 ; 

VII  0,  1.  Ventral:  II,  3,  3 ; III  3,  3 ; IV  3,  3 ; V 3,  3 ; VI  3,  2 ; VII 
2,  2 ; VIII  2,  0. 

CASE.  Cylindrical;  made  of  grass  and  leaf  fragments  placed 
transversely  on  case,  generally  very  bulky. 

MATERIAL  EXAMINED.  MASSACHUSETTS:  Amherst, 
North  Amherst,  Chesterfield,  Cushman.  NEW  HAMPSHIRE : 
Bretton  Woods,  Twin  Mountain,  Franconia  Notch.  NEW  YORK: 
Spencer,  Ithaca,  Dryden,  Albion,  Manchester.  ONTARIO  : Kendal. 

HABITS.  The  species  is  an  inhabitant  of  temporary  and  semi- 
permanent woodland  ponds  and  marshes  which  contain  much  bot- 
tom plant  matter  such  as  grass,  dead  leaves,  and  marsh  plants. 
Often  they  are  extremely  abundant  in  this  habitat  and  the  only  spe- 
cies of  caddis  fly  present. 

The  early  instars  of  the  larvae  are  generally  found  in  March  or 
April,  shortly  after  the  ice  has  melted.  Growth  is  rapid  and  the 
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larvae  are  mature  by  late  May  or  June.  Pupation  takes  place  under 
leaves  around  the  margin  or  in  clumps  of  sedges  growing  in  the 
water.  Not  infrequently  the  receding  water  leaves  the  pupae  above 
water,  but  this  does  not  necessarily  destroy  them  if  they  remain 
moist.  Emergence  takes  place  primarily  in  June,  although  there 
appear  to  be  a few  specimens  emerging  most  of  the  summer. 

Limnephilus  rhomhicus  (Linnaeus) 

(Fig.  24) 

1758.  Phryganea  rhomhica  Linnaeus,  Syst.  Nat.  (10th  Ed.)  : 548. 
1940.  Limnephilus  rhomhicus,  Betten  and  Mosely,  Walk.  Types 
Trich.  Brit.  Mus. : 132-34,  fig.  66. 

1944.  Limnephilus  rhomhicus,  Ross,  Bull.  111.  Nat.  Hist.  Surv. 
23(1)  ; 190,  figs.  654,  667. 

This  species  is  Ilolarctic  being  known  from  England  through 
northern  Europe  to  eastern  North  America.  In  North  America  it  is 
reported  from  Alaska,  Saskatchewan,  Wisconsin,  Minnesota,  Michi- 
gan, Illinois,  New  York,  Maine,  Newfoundland,  and  Greenland. 
Hickin  (1948)  described  English  specimens  and  gave  a bibliogra- 
phy to  the  European  descriptions.  In  North  America  Vorhies 
(1909),  Lloyd  (1915a,  1921),  Elkins  (1936),  and  Ross  (1944)  have 
described  the  immature  stages. 

I have  not  collected  the  species,  but  have  had  preserved  speci- 
mens to  study. 

LARVA.  Length  15-20  mm.,  width  3-4  mm.  Head : Color  yellow ; 
pattern  basically  like  that  of  indivisus,  but  central  stripe  on  fronto- 
clypeus  narrower,  with  a pale  spot  on  oral  margin  and  a wider  pale 
area  between  central  stripe  and  lateral  bands.  Darker  posterior  to 
and  ventrad  to  eyes.  Thorax:  Notae  colored  as  on  indivisus.  Meso- 
sternum  with  a row  of  5 sclerotized  points  on  each  side  and  with 
another  row  of  pale  points  posteriorly.  Abdomen:  First  segment 
with  about  15  setae  on  each  side  dorsally,  10-12  above  and  7-8  below 
lateral  hump,  35-40  on  venter.  Eighth  segment  with  about  12  setae 
dorsally.  Anal  claw  with  a single  accessory  tooth.  Ventral  rings  on 
segments  2-7. 

GILLS.  Dorsal:  II  3,  3 ; III  3,  3 ; IV  3,  2-3 ; V 2,  2 ; VI  2,  0-2 ; 
VII  0-1,  0.  Dorso-lateral:  II  2-3,  0;  III  2,  0;  IV  0-2,  0.  Ventro- 
lateral: II  0,  3;  III  0,  1-2;  V 0,  0-1.  Ventral:  II  3,  3 ; III  3,  3; 
IV  3,  3 ; V 2,  2-3 ; VI  2,  2 ; VII  1-2,  0-1. 

CASE.  Cylindrical;  made  of  pieces  of  wood,  bark,  leaves,  etc., 
placed  irregularly. 

MATERIAL  EXAMINED.  ILLINOIS  : Elgin.  NEW  YORK : 
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Danbv. 

HABITS.  Both  Lloyd  and  Vorhies  recorded  the  species  as  oc- 
curring primarily  in  rather  slowly  flowing  streams,  which  are  often 
springfed  and  overgrown.  However,  in  Europe  the  larvae  are  more 
often  found  in  forest  pools,  ponds,  and  canals  than  in  streams. 

Vorhies  recorded  the  following  life  cycle  in  Wisconsin.  The 
very  early  instar  larvae  are  present  in  July  and  are  well  grown  by 
late  antnmn  or  winter.  Pupae  are  found  in  May  and  June  attached 
to  logs  and  sticks.  The  pupal  life  lasts  about  two  weeks,  with  emer- 
gence in  June  and  July.  Lloyd  added  the  following  points  to  the 
above  cycle.  The  young  larvae  are  found  near  the  margins  of  the 
streams  and  construct  their  case  in  the  cross-stick  manner.  At 
maturity  they  migrate  toward  the  center,  and  construct  the  defini- 
tive type  of  case. 

Many  visits  were  made  to  the  localities  in  the  vicinity  of  Ithaca 
from  which  the  species  had  been  recorded,  but  all  in  vain.  Exten- 
sive light  trapping  at  McLean  by  Dr.  J.  G.  Franclemont  in  recent 
years  has  yielded  only  a few  specimens.  It  appears  that  this  spe- 
cies, togetlier  with  Hydatophylax  argus,  is  nearly  extinct  in  these 
localities.  Possibly  increasing  pollution  or  warming  of  the  streams 
has  brought  this  about. 

Linmephilus  suhnwnilifer  Walker 
(Fig.  25,  57) 

1852.  Limnephilus  siihm.omUfer  Walker,  Cat.  Neur.  Ins.  Brit.  Mus, 
1 : 33. 

1940.  ColpotauUus  siiJnnonilifer,  Betten  and  Mosely,  Walk.  Types 
Trich.  Brit.  Mus. : 137-40,  figs.  68-69. 

1944.  Limnephilus  submonilifer,  Ross.  Bull,  111.  Nat.  Hist.  Snrv. 
23(1)  : 192-93,  figs.  652,  662. 

This  species  is  common  over  much  of  the  East  and  also  ranges 
into  the  North  Central  States : District  of  Columbia,  Illinois,  In- 
diana, Maine,  Maryland,  Massachusetts,  Michigan,  Newfoundland, 
New  Hampshire,  New  York,  Ohio,  Ontario,  Quebec,  Rhode  Island, 
South  Dakota,  Wisconsin,  Minnesota,  and  New  Jersey.  Vorhies 
(1909),  Lloyd  (1921),  and  Ross  (1944)  have  described  the  larvae. 

Larvae  from  Massachusetts  and  New  York  were  reared  during 
the  course  of  this  study. 

LARVA.  Length  12-15  mm.,  width  2-3  mm.  Head:  Mostly 
brown;  with  varying  amounts  of  yellow  along  frontal  sutures; 
slightly  paler  posteriorly  and  laterally.  Muscle  scars  dark,  con- 
spicuous on  paler  areas.  Thorax:  Notae  rather  uniformly  brown, 
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marked  with  darker  scars.  Legs  yellow  with  dark  scars.  Meso- 
sternum  with  3-4  pairs  of  small  sclerites.  Abdomen:  First  segment 
with  3-6  setae  on  each  side  of  dorsal  hnmp,  2-3  above  and  2-3  below 
lateral  hump,  venter  with  20-24  setae  Eighth  segment  with  about 
20  setae  dorsally.  Oval  rings  ventrally  on  segments  3-7.  Anal  claw 
with  1 large  and  1 small  accessory  tooth. 

GILLS.  Dorsal:  II  3,  3 ; III  3,  3 ; IV  2,  2 ; V 1-2,  1-2 ; VI  1,  1 ; 
VII  1,  0.  Dorso-lateral:  II  2,  0 ; III  2,  0 ; IV  2,  0 ; V 1,  0.  Ventro- 
lateral: II  0,  2 ; III  0,  2 ; IV  0,  1 ; V 0,  1 ; VI  0,  0-1.  Ventral:  II  2,  3 ; 
III  2,  3 ; IV  2,  2 ; V 2,  2 ; VI  2,  2 ; VII  1-2,  1-2  ; VIII  0-1,  0. 

CASE.  Cylindrical;  made  of  small  pieces  of  grass  placed  longi- 
tudinally. 

MATERIAL  EXAMINED.  ILLINOIS:  Sugar  Grove.  MAS- 
SACHUSETTS : Amherst.  NEW  HAMPSHIRE  : Twin  Mountain. 
NEW  YORK:  Albion,  Ithaca. 

HABITS.  The  larvae  inhabit  temporary  ponds,  particularly 
those  in  open  country  in  fields,  along  roads,  and  similar  situations. 
The  larvae  of  this  species  and  of  indivisus  are  inhabitants  of  the 
same  type  of  ponds,  but  the  latter  prefer  ponds  of  the  woodland; 
thus  the  two  are  generally  separated. 

The  larvae  appear  in  the  early  spring,  as  soon  as  the  ponds  fill. 
Development  is  very  rapid,  pupation  taking  place  in  late  April  and 
May.  The  adults  are  often  in  flight  in  May,  being  one  of  the  first 
limnophilids  in  general  flight.  As  many  authors  have  noticed,  there 
is  a fall  flight  in  September  and  October.  Although  searches  have 
been  made,  the  larvae  that  would  produce  this  generation  have  not 
been  found. 

The  pupae  were  found  attached  under  rocks  and  small  stones. 
The  ends  of  the  cases  were  covered  with  small  cluster  of  sand  grains, 
as  recorded  by  Denning  (1937).  Lloyd  (1921)  stated  that  they 
pupate  after  rolling  the  case  in  dead  leaves  or  grass.  No  examples 
of  this  behavior  were  seen. 

TAmnepliilus  sericeus  (Say) 

(Fig.  26,  56) 

1824.  Phryganea  sericea  Say,  Narr.  Exp.  to  Source  St.  Peters  R., 
etc.  2 : 309. 

1944.  Limnepkilns  sericeus,  Ross,  Bull.  111.  Nat.  Hist.  Surv.  23(1)  : 
192,  figs.  655,  664. 

This  Holarctic  species  has  been  recorded  in  North  America  from 
Alaska,  Minnesota,  New  York,  Northwest  Territories,  Ontario, 
Pennsylvania,  Quebec,  New  Hampshire,  Maine,  and  Michigan.  In 
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Europe  the  larvae  were  described  under  the  name  despectus  Walk., 
by  Silfvenius  (1902),  and  Ulmer  (1903,  1909).  The  larvae  of  the 
North  American  population  of  this  species  have  not  been  described 
previously. 

The  species  was  reared  in  Ontario  by  G.  B.  Wiggins  who  has  gen- 
erously provided  material,  so  that  its  description  could  be  included 
in  this  paper. 

LARVA.  Length  15-16  mm.,  width  2-3  mm.  Head:  Brown; 
pale  around  eyes  and  along  posterior  margin ; pale  spot  at  apex  of 
f ronto-clypeus ; less  distinct  pale  areas  mostly  on  genae  at  indenta- 
tions of  f ronto-clypeus.  Muscle  scars  indistinct.  Thorax:  Notae 
brown,  smooth,  with  slightly  darker  muscle  scars.  Mesonotum  with 
j)ostero-lateral  spot  and  posterior  margin  black.  Mesosternum  with 
3 pairs  of  small  sclerotized  points.  Legs  straw-colored.  Ahdonie^i: 
First  segment  with  5 setae  on  each  side  dorsally,  3 above  and  2 below 
lateral  hump,  12  on  each  side  ventrally.  Eighth  segment  with  15-18 
setae  dorsaUv.  Anal  claw  with  2 accessory  teeth. 

GILLS.  'Dorsal:  IT  3,  3 ; III  3,  3 ; IV  3,  2 ; V 2,  2 ; VI  2,  2; 
VII  2,  1-2;  VIII  1-2,  0.  Dorso-lateral:  II  3,  0;  III  3,  0;  IV  2,  0; 
V 1,0.  Yentro-laferal:  II  0,  3;  III  0,  2 ; IV  0,  1 ; V 0,  I.  Ventral: 
II  3,  3 ; III  3,  3 ; IV  3,  3 ; V 2,  2-3 ; VI  2,  2 ; VII  2,  2. 

CASE.  Cylindrical;  made  of  short  pieces  of  grass  placed  longi- 
tudinally. 

MATERIAL  EXAMINED.  ONTARIO : Algonquin  Park. 

HABITS.  Beyond  the  fact  that  the  larvae  were  taken  in  a tem- 
porary pool  in  late  April,  nothing  is  known  of  its  biology.  The 
adults  have  been  collected  in  late  June  and  July. 

Limnephilus  species  1 
(Fig.  27) 

A single  larvae  collected  in  New  Hampshire,  which  appears  to 
be  an  unreared  species  of  Limnephilus,  is  described  here.  It  bears 
a superficial  resemblance  to  the  larva  of  NemotauTius,  but  a careful 
comparison  with  similar  sized  larvae  of  this  genus  shows  that  it  is 
not. 

LARVA.  Length  15  mm.,  width  2 mm.  Head:  Yellow;  narrow, 
dark  central  bar  on  fronto-clypeus  barely  widened  and  paling  an- 
teriorly, lateral  dark  band  narrow  and  widely  separated  from  cen- 
tral bar.  Dark  muscle  scars  posteriorly,  forming  an  irregular  pos- 
terolateral band.  Thorax:  Nota  pale,  with  dark  muscle  scars. 
Pronotum  with  darkened  anterior  and  posterior  margins,  and  a 
transverse  central  stripe.  Mesonotum  with  posterolateral  angle 
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black.  Mesosternum  with  4—5  pairs  of  small  sclerotized  points.  Legs 
yellow  with  dark  muscle  scars.  Abdomen:  First  segment  with  4 
setae  on  each  side  dorsally,  3 above  and  1 below  lateral  hump,  8 on 
venter.  Oval  rings  indistinct  on  venters  of  segments  2-7.  Eighth 
segment  with  10  setae  dorsally.  Anal  claw  with  1 large  and  1 very 
small  accessory  tooth. 

GILLS.  Dorsal:  II  3,  3 ; III  3,  3 ; IV  3,  2 ; V 2,  2 ; VI  2,  2 ; 

VII  2,  0-1;  VIII  1,  0.  Dorso-lateral:  II  3,  0 ; III  3,  0 ; IV  2,  0 ; V 

2,  0 ; VI  1-2,  0 ; VII  1,  0.  Ventro-lateral:  II  0,  3 ; III  0,  2 ; IV  0,  2 ; 

V 0,  1 ; VI  0,  1 ; VII  0,  1.  Ventral:  II  3,  3 ; III  3,  3 ; IV  3,  2 ; V 2,  2 ; 

VI  2,  2 ; VII  2,  2. 

CASE.  Cylindrical ; made  of  short  pieces  of  grass  placed  longi- 
tudinally. 

MATERIAL  EXAMINED.  NEW  HAMPSHIRE  : Fabayan. 
HABITS.  The  larva  was  collected  in  an  alder-bordered,  tem- 
porary pond  in  an  old  meadow.  The  bottom  of  the  pond  had  a 
luxuriant  growth  of  green  grass.  Larvae  of  L.  indivisus  were  very 
abundant  in  the  pond,  but  only  one  larva  of  this  form  was  found  in 
spite  of  a diligent  search. 

Genus  Grammotaulius  Kolenati 

Grammotaulins  Kolenati,  1848,  Gen.  & Sp.  Trich.  1 : 38. 

Type  species:  Phrygariea  interrogationis  Zetterstedt  1840  (fixed  by 
Milne,  1935). 

The  genus  Grammotaidius  contains  six  species,  three  of  which 
are  found  in  the  Nearctic  Region.  The  genus  is  primarily  boreal; 
the  type  species  has  been  recorded  as  far  south  as  Minnesota.  Lar- 
vae of  a Western  species,  betteni  and  of  two  European  species, 
atomarius  and  sibircus,  have  been  described.  In  addition  a series  of 
larvae  of  lorettae  from  Colorado  is  available. 

Larvae  of  this  genus  are  easily  recognized  by  the  yellow  head, 
thoracic  nota,  and  legs  which  bear  many  small,  distinct,  black 
muscle  scars.  The  dorsal  and  ventral  rows  of  gills  are  in  clusters 
of  2 and  3 only.  Full  grown  larvae  are  very  large  often  attaining 
30  mm. 

Grammotaulius  lorettae  Denning 
(Fig.  28,  58) 

1941.  Grammotaidius  lorettae  Denning,  Can.  Ent.  73 : 233,  figs.  3,  4. 
1950.  Grammotaulius  lorettae,  Schmid,  Rev.  Suis.  Zool.  57 : 337-340, 
figs.  39-46. 

This  species  is  known  only  from  Colorado.  A description  of  the 
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larva  is  given  here  in  the  expectation  that  it  will  enable  future 
workers  to  recognize  larvae  of  Grammotaulius . 

The  rearing  was  done  by  M.  E.  Smith,  to  whom  I am  very  grate- 
ful for  the  material. 

LARVA.  Length  27-30  mm.,  width  5 mm.  Head:  With  typical 
marking,  ventrally  with  spots  limited  to  portion  posterior  to  eyes. 
Gnlar  sclerite  almost  completely  separating  genal  halves.  Thorax: 
With  typical  marking.  Sternal  sclerites  indistinct  or  lacking.  Ab- 
domen: First  segment  witli  G-9  setae  on  each  side  of  dorsal  hump, 
4-6  above  and  4-6  below  lateral  hnnip,  16-22  on  venter.  Eighth 
segment  with  4-6  setae  dorsally.  Ventral  rings  indistinctly  on 
segments  2-7.  Anal  claw  with  1 large  and  3 small  accessorv  teeth. 

^ GILLS.  Dorsal:  II  3,  3 ; III  3,  3 ; IV  3,  2-3 ; V 2,  2 ; VJ  2,  2 ; 
VII  2,  2 ; VIII  2,  0.  Dorso-lateral:  II  3,  0 ; III  3,  0 ; IV  3,  0 ; V 2,  0 ; 

VI  2,  0.  Ventro-lateral:  II  0,  3 ; III  0,  3 ; IV  0,  2 ; V 0,  2 ; VI  0,  2 ; 

VII  0,  2.  Ventral:  II  3,  3 ; III  3,  3 ; IV  3,  3 ; V 3,  2-3 ; VI  2,  2 ; VII 
2,  2;  VIII  2,  0. 

CASE.  Cylindrical;  made  of  large  grass  fragments  placed 
longitudinally. 

MATERIAL  EXAMINED.  COLORADO  : Lake  Irwin. 
HABITS.  The  larvae  were  taken  in  Lake  Irwin,  which  is  a 
small,  weed-filled  pond  near  tree  line. 

Genus  Nemotaulius  Banks 

Nemotaulius  Banks,  1906,  Proc.  Ent.  Soc.  Wash.  7 : 107. 
Glyphotaelius  (in  part)  Stephens,  1837,  111.  Brit.  Ent.  6:  211-212. 
Type  species:  Granimotaulms  hr  ev  dine  a McLachlan  1871  (by  Origi- 
nal designation) 

Neniotaulius  contains  six  species  from  the  Holarctic  Region. 
The  one  Nearctic  species,  liostilis,  is  widespread  in  the  northern 
regions.  The  division  of  the  old  genus  Glyphotaelius,  first  proposed 
by  Banks  in  1906,  seems  to  be  fully  substantiated  bj^  the  larvae. 
The  three  species  of  N emoiaiilius  whose  larvae  are  known  (admorsus, 
punctaiolineatus,  and  hostilis)  have  an  identical  color  pattern,  which 
is  quite  different  from  that  of  G.  pellucidus  and  persicus. 

The  larval  head  is  yellow  with  a black  U-shaped  mark  on  the 
genae  and  a black  central  stripe  on  the  fronto-clypens.  Basically 
the  thoracic  nota  are  yellow,  with  darkened  anterior  and  posterior 
margins  and  a central  transverse  band  on  the  pronotnm.  The  dorsal 
and  ventral  rows  of  gills  are  in  clusters  of  2 or  3.  As  in  Grammo- 
taulius,  larvae  of  this  genus  are  large,  often  longer  than  35  mm. 
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N emotaulius  hostilis  (Hagen) 

(Fig.  29,  59-61) 

1864.  (riyphotaelius  hostilis  Hagen,  Verb.  Zool.  Bot.  Ges.  AVien  14: 
814. 

1952.  Nemoiaulius  hostilis,  Schmid,  Bull.  Soc.  Vand.  Sc.  Xat.  65: 
229-31,  figs.  28-35. 

This  species,  which  is  the  only  one  of  the  genus  in  North  Amer- 
ica, is  transcontinental  in  the  colder  regions;  Michigan,  Minnesota, 
Massachusetts,  New  Hampshire,  New  York,  Wisconsin,  Alberta, 
Northwest  Territories,  and  Saskatchewan.  The  immature  stage 
has  been  described  by  Lloyd  (1921)  and  Boss  (1944). 

Although  several  colonies  have  been  located,  the  species  has  not 
been  reared  during  this  study.  Therefore,  the  identification  of  the 
larvae  is  based  on  comparison  with  the  older  descriptions. 

LARVA.  Length  30-35  mm.,  width  5 mm.  Head:  Marked  as 
for  genus,  laterall}^  darker  on  posterior  third  and  bearing  muscle 
scars.  Thorax:  Notae  with  typical  markings.  Pronotum  with  many 
spicules,  especially  on  anterior  third.  Legs  yellow  with  greenish 
tinge.  Ahdomefi:  First  segment  with  6-8  setae  on  each  side  dor- 
sally,  6-7  above  and  6-7  below  lateral  hump,  ventrally  with  ap- 
proximately 10  setae  on  each  side.  Eighth  segment  with  11—18  setae 
dorsally.  Ventral  rings  on  segments  3-7.  Anal  claw  with  1 large 
and  several  small  accessory  teeth. 

GILLS.  Dorsal:  II  3*  3 ; III  3,  3 ; IV  3,  3 ; V 3,  2 ; VI  2,  2; 
VII  2,  1-2;  VIII  2,  0.  Dorso-lateral:  II  3,  0;  III  3,  0;  IV  3,  0; 
V 2,  0.  Ventro-lateral:  II  0,  3 ; III  0,  3 ; IV  0,  2 ; V 0,  2 ; VI  0,  1 ; 
VII  0,  1.  Yentral:  II  3,  3 ; III  3,  3 ; IV  3,  3 ; V 3,  3 ; VI  3,  3 ; VII 
2,  2 ; VIII  2-1,  0. 

CASE.  See  discussion  below. 

MATERIAL  EXAMINED.  MANITOBA:  Churchill.  NEW 
HAMPSHIRE  : Willey  House  Station,  Mount  Washington.  NEW 
YORK:  Caroline. 

HABITS.  The  larvae  frequent  marshy  situations  that  are  often 
quite  foetid. 

Judging  from  collection  records,  the  adults  fly  primarily  in 
June.  Larvae  appear  in  late  summer  and  are  nearly  full  grown  by 
autumn.  Immature  stages  have  not  been  located  in  the  spring,  so 
it  is  uncertain  if  they  overwinter  as  larvae  or  prepupae. 

The  case  goes  through  several  striking  changes  during  larval 
growth.  The  smallest  cases  found  in  White  Church  Marsh  were 
nearly  cylindrical,  about  10  mm.  long,  and  made  of  small,  sub- 
quadrate pieces  of  plant  matter,  especially  thalli  of  Lemna.  Then, 
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for  the  greatest  part  of  the  larval  life,  the  larvae  carried  a case 
made  of  pieces  of  leaf,  especially  those  of  Sparganum.  These  frag- 
ments were  placed  transversely  in  files  above  and  below  a central 
cylinder  of  silk.  These  cases  were  often  extremely  voluminous, 
reaching  a width  of  50  mm.  and  a length  of  70  mm.  The  mature 
larvae  again  changed  the  case  architecture  to  one  of  plant  fragments 
placed  longitudinally,  forming  a C3dinder  that  was  constricted  at 
the  posterior  opening.  Some  cases  that  show  the  transition  between 
all  three  types  have  been  found  (Fig.  60) . Wesenberg-Lund  (1910) 
described  similer  changes  in  the  case  of  the  European  punct at oli ne- 
at us  and  presented  a complete  discussion  of  its  biology. 

Genus  Anabolia  Stephens 
Anaholia  Stephens  1837,  111.  Brit.  Ent.  6 : 229. 

Type  species:  Limnephilus  nervosa  Curtis  1834  (fixed  by  West- 
wood,  1840). 

The  genus  Anatolia  contains  fifteen  species  distributed  through 
the  more  southern  part  of  the  Holarctic  Region.  The  Nearctic 
Region  contains  four  species,  all  being  known  from  the  East.  Four 
species  have  been  reared  and  described  in  Europe  and  two  in  North 
America.  Most  American  workers  have  included  the  species  of  this 
genus  in  Limnephiliis.  However,  the  uniformity  of  the  color  pat- 
tern of  the  larvae  of  Anabolia,  and  its  distinctness  from  the  pattern 
of  other  genera,  has  led  me  to  recognize  tlie  validity  of  the  genus. 

Larvae  have  a yellowish  head,  thoracic  nota  and  legs  marked 
with  dark  muscle  scars  and  spots;  the  head  also  bears  many  dark 
blotches  and  infuscations  anteriorly.  Sclerotized  points  are  borne 
posteriorly  on  the  meso-  and  metasterna.  The  dorsal  and  ventral 
rows  of  gills  are  reduced  to  a single  filament  on  the  posterior  seg- 
ments. 

Key  to  Known  Larvae  of  Anabolia 

1.  Lateral  line  gills  lacking,  at  least  on  segments  6 & 7 consocia 

Lateral  line  gills  present  through  segments  7 2 

2.  Case  often  made  of  leaf  fragments  placed  so  as  to  form  a tri- 

angular cross  section;  at  maturity  may  be  made  of  small 

sticks  placed  longitudinally sordida 

Case  only  of  the  longitudinal  stick  type  himacidata 

Anabolia  sordida  Hagen 
(Fig.  30,  62) 

1861.  Anabolia  sordida  Hagen,  Syn.  Neur.  N.  Amer.  264. 

1944.  Limnephilus  sordidns,  Ross,  Bull.  111.  Nat.  Hist.  Surv.  23(1)  : 
189,  figs.  660,  671. 
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This  poorly  known  species  has  been  definitely  reported  from  New 
Hampshire,  New  York,  Illinois,  and  the  Red  River  Valley  of  Min- 
nesota-North Dakota.  The  immature  stages  have  not  been  described 
previously, 

I have  reared  the  larvae  from  Spencer  and  Albion  in  New  York. 

LARVA.  Length  16-18  mm.,  width  3 mm.  Head:  Yellowish 
with  dark  spots  and  infnscations  which  vary  considerably.  Thorax: 
Nota  yellowish  with  dark  spots.  Metanotum  with  4—5  pairs  of  small 
sclerotized  points  laterad  to  anterior  plates.  Mesosternum  with 
about  12  pairs  of  small  sclerotized  points,  metasternum  with  4 pairs. 
Abdomen:  First  segments  with  4—8  setae  on  each  side  dorsally,  4-6 
above  and  4—6  below  lateral  hump,  17-20  on  each  side  ventrally. 
Gills  long  and  thick,  lateral  line  gills  extending  well  over  dorsal 
midline.  Eighth  segment  with  about  a dozen  setae  dorsally.  Ven- 
tral rings  on  segments  2-7.  Anal  claw  with  2 large  and  several  very 
small  accessory  teeth. 

GILLS.  Dorsal:  II  3,  3;  III  3,  3;  IV  3,  3 ; V 3,  2 ; VI  2,  2 ; 
VII  2,  2 VIII  2,  0.  Dorso-lateral:  II  3,  0 ; III  3,  0 ; IV  3,  0 ; V 2,  0 ; 
VI  2,  0;  VII  0-1,  0.  Ventro-lateral:  II  0,  3;  III  0,  3;  IV  0,  2; 
V 0,  2 ; VI  0,  2 ; VII  0,  1.  Ventral:  II  3,  3 ; III  3,  3 ; IV  3,  3 ; V 3,  3 ; 
VI,  3,  3;  VII  2-3,  2;  VIII  2,  0. 

CASE.  Commonly  triangular;  made  of  leaf  fragments  (similar 
to  fig.  72).  Mature  larvae  may  make  a cylindrical  case  of  small 
sticks  placed  longitudinally  (fig.  62). 

MATERIAL  EXAMINED.  NEW  YORK:  Albion,  Spencer, 
Slaterville  Springs. 

HABITS.  The  collections  were  made  primarily  in  marshes  and 
semipermanent  forest  ponds  which  contain  a great  amount  of  plant 
matter,  especially  fallen  leaves.  Both  the  Albion  and  Spencer  locali- 
ties dry  completely  during  the  summer,  at  least  in  the  marginal 
localities  in  which  the  larvae  of  this  species  were  found.  In  both 
these  localities  larvae  of  L.  indivisus  were  abundant. 

Very  little  is  known  of  its  yearly  cycle.  The  nearly  mature 
larvae  are  found  in  May  and  June,  and  the  pupae,  which  are  at- 
tached to  submerged  sticks  and  rocks,  are  found  in  late  June  and 
July.  Adults  are  collected  during  July  and  early  August.  The 
manner  in  which  the  rest  of  the  year  is  passed  is  unknown. 

Anabolia  bimaculata  (Walker) 

(Fig.  63) 

1852.  Limnephilus  bimacidatus  Walker,  Cat.  Neur.  Ins.  Brit.  Mus. 

1 : 30. 

1940.  Anabolia  bimacidata,  Betten  and  Mosely,  Walk.  Types  Trich. 
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Brit.  Mus. : 142-44  fig.  71. 

1944.  Limnephilus  hmiaciilatus,  Ross,  Bull.  111.  Nat.  Hist.  Snrv. 
23(1)  : 189,  figs.  661,  670. 

This  species  is  widespread  throughout  southern  Canada  and  the 
northern  United  States:  Colorado,  Minnesota,  New  Hampshire,  New 
York  and  Ontario.  It  appears  to  inhabit  localities  slightly  to  the 
north  or  at  higher  altitudes  than  does  sordida.  Immature  stages 
were  described  by  Betteii  (1934)  and  Denning  (1937). 

The  larvae  were  reared  by  G.  B.  Wiggins  and  the  writer  from 
several  localities  in  Ontario. 

The  larvae  do  not  differ  in  any  noticeable  and  consistent  way 
from  the  larvae  of  sordida,  which  is  not  surprising  considering  the 
closeness  of  the  adults.  The  only  difference  appears  to  be  in  the 
case.  This  species  has  not  been  observed  to  make  a triangular  case, 
although  sordida  commonly  does. 

MATERIAL  EXAMINED.  NEW  HAMPSHIRE:  Franconia 
Notch,  Bretton  AYoods.  ONTARIO  : Kendal,  Algonquin  Park. 

HABITS.  To  judge  from  meagre  data,  the  larvae  appear  to 
prefer  marshes  and  bogs  to  woodland  ponds.  The  life  cycle  is  prob- 
ably similar  to  that  of  sordida. 

Anaholia  consocia  (Walker) 

(Fig.  64) 

1852.  Lmmephilus  consocius  Walker,  Cat.  Nenr.  Ins.  Brit.  Mus.  I: 
33. 

1940.  Arctoecia  consocia,  Betten  and  Mosely,  Walk.  Types  Trich. 
Brit.  Mus. : 111-13,  fig.  56. 

1944.  Limneohilus  consocius,  Ross,  Bull.  111.  Nat.  Hist.  Snrv.  23(1 ) : 
191,  figs.  658,  668. 

A.  consocia  is  quite  common  in  many  places  in  the  Eastern  and 
North  Central  States : Michigan,  Minnesota,  New  Hampshire,  New 
York,  Ontario,  Wisconsin,  and  Illinois.  Lloyd  (1921)  described  a 
species  which  he  called  consocius,  but  the  description  is  unquestion- 
ably that  of  Pycnopsyche  gentilis. ..  Probably  he  reared  consocius,  but 
mixed  the  larvae  of  the  two  species  and  described  the  wrong  one. 
The  larva  described  as  consocia  by  Ross  (1944)  is  certainly  this  genus 
and  probably  this  species. 

In  this  investigation,  male  and  female  metamorphotypes  were 
collected  at  McLean,  New  York. 

The  larvae  are  very  similar  to  those  of  sordida,  but  the  head, 
thorax,  and  legs  have  a deeper  ground  color.  In  addition,  the  gills 
are  shorter  and  thinner,  with  the  lateral  line  gills  barely  meeting 
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on  the  dorsum.  The  lateral  line  gills  are  generally  lacking  beyond 
segment  4. 

GILLS.  Dorsal:  II  3,  3 ; III  3,  3;  IV  3,  2;  V 2,  1-2;  VI  1-2, 
1-2;  VII  1-2,  1-2;  VIII  1,  0.  Dorso-lateral:  II  2,  0;  III  3,  0;  IV, 
3,  0 ; V 0-2,  0.  Ventro-lateral:  II  0,  3 ; III  0,  2 ; IV  0,  0-1.  Ventral: 
II  2,  3 ; III  3,  3 ; IV  2-3,  2-3 ; V 2,  2 ; VI  1-2,  2 ; VII  1-2,  2 ; VIII 
1,  0. 

CASE.  Roughly  cylindrical;  made  of  irregularly  attached 
pieces  of  sticks  often  with  one  end  extending  freely  (similar  to  fig. 
82 ) . The  pupal  cases  are  made  of  more  quadrate  fragments  of  bark, 
wood,  etc.  which  are  firmly  attached  (fig.  64). 

MATERIAL  EXAMINED.  MICHIGAN : West  Olive.  NEW 
HAMPSHIRE  : Dundee.  NEW  YORK : McLean,  Danby. 

HABITS.  The  larvae  are  typically  found  in  rather  slowly  flow- 
ing streams  about  a yard  wide  often  margined  with  alders,  and  have 
bottoms  of  sand  and  silt  generally  covered  by  much  organic  matter. 
A single  exceptional  colony  was  located  in  Dundee,  New  Hampshire 
in  a slowly  flowing  backwater  above  a beaver  dam.  These  larvae 
were  odd  also  in  that  they  made  cases  triangular  in  cross  section,  a 
phenomenon  not  observed  in  any  other  colony.  Of  the  many  thou- 
sands of  larvae  in  all  stages  of  development  that  were  readily  visible 
in  Sphaerium  Brook  (McLean,  New  York)  on  May  1,  1959,  not  a 
single  triangular  case  was  noticed.  The  difference  might  be  ex- 
plained by  the  fact  that  at  Dundee  the  bottom  was  covered  with 
fallen  leaves. 

The  smallest  larva,  about  5 mm.,  was  taken  on  April  16  at 
McLean.  Larvae  taken  in  Danby  on  April  23  and  McLean  on 
May  1 ranged  in  size  from  6 mm.  to  nearly  full  grown.  In  general, 
a species  that  overwinters  as  a larva  is  nearly  uniformly  grown  in 
the  spring.  Therefore  it  appears  that  this  species  overwinters  in 
the  egg  stage.  By  early  June  many  have  pupated  and  are  ready  to 
emerge.  However,  pupae  and  prepupae  are  still  found,  attached  to 
the  undersurfaces  of  sticks,  logs,  and  rocks,  into  July,  and  adults 
may  be  taken  through  August. 

Genus  Leptophylax  Banks 

Leptophijlax  Banks,  1900,  Trans.  Amer.  Ent.  Soc.  26 ; 252. 

Type  species:  Leptophylax  gracilis  Banks  1900  (monobasic). 

The  single  species  of  Leptophylax  is  limited  to  the  Northeast,  and 
is  apparently  very  local.  Adults  of  this  species  have  not  been  col- 
lected during  this  study,  nor  have  any  larvae  been  seen  that  might 
belong  here. 
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Genus  Asynarchus  McLaclilaii 

Asynarclms  McLachlan,  1880,  Mon.  Rev.  and  Syn.  Tricli.,  Suppl. 
II:  26. 

Type  species:  Stenophylax  fusorius  McLachlan  = Phryganea 
lapponicus  Zetterstedt  (by  Original  designation). 

Asynarchus  is  a genus  of  about  15  species  that  is  Holarctic  and 
primarily  boreal.  Ten  species  are  found  in  the  Nearctic  Region, 
with  only  two  ciirtus  and  7yjssI,  recorded  from  the  Northeast. 
Mnttkowski  (1915)  described  a larva  he  called  simplex  Banks 
(=  lappo7iicus  Zett.),  but  as  it  had  single  gill  filaments  it  cannot  be- 
long to  this  tribe.  Lepneva  (1949)  described  a larvae  with  pale 
selerites  marked  with  dark  spots,  which  she  called  0.  modestus  Hag. 
{=  lapponicus  Zett.)  on  circumstantial  evidence.  In  color  pattern 
this  is  almost  the  opposite  of  the  one  described  below.  If  Lepneva ’s 
identification  is  correct,  serious  doubt  should  be  cast  on  the  validity 
of  this  genus. 

The  larva  of  the  one  known  Nearctic  species  does  not  offer  any 
conspicnons  characters  for  separating  it  from  the  larvae  of  certain 
species  of  Limnephilus.  The  head  and  thoracic  nota  are  mostly  dark 
brown,  with  darker  muscle  scars.  There  are  three  pale  spots  apieally 
on  the  fronto-clypens.  However,  the  ease  is  quite  different  from  that 
of  the  similar  species  of  Lmmephilus.  The  case  is  tapering,  bowed, 
and  made  of  plant  and  mineral  matter,  some  of  which  is  generally 
placed  obliquely  with  one  end  left  free. 

Asynarchus  curtus  (Banks) 

(Fig.  31,  65,  66) 

1920.  Anaholia  curta  Banks,  Bull.  Mns.  Comp.  Zook,  Harv.  64: 
345,  fig.  57. 

1950.  Lminephilus  curias  and  conerus,  Ross,  Anier.  Mdl.  Nat.  43: 
426-429,  figs.  18-21. 

1954.  Asynarchus  curtus,  Schmid,  Mitt.  Sch.  Ent.  Ges.  27 : 81-84, 
figs.  18-19. 

This  species  is  widespread  over  much  of  North  America : Colo- 
rado, Maine,  Massachusetts,  Michigan,  New  Hampshire,  Northwest 
Territories,  and  Ontario. 

I am  indebted  to  G.  B.  Wiggins  who  reared  this  species  and  gen- 
erously provided  material  including  the  larval  selerites  which 
matched  perfectly  the  sclerotized  parts  of  larvae  collected  in  New 
Hampshire. 

LARVA.  Length  15  mm.,  Avidth  3 mm.  Head:  Deep  brown; 
slightly  paler  posteriorly  in  genae,  3 pale  spots  apieally  on  fronto- 
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clypeus.  Muscle  scars  darker  posteriorly.  Thorax:  Nota  brown  with 
darker  scars.  Prosteriium  with  a small  dark  point  lateral  of  plate. 
Mesosternum  Avith  7-10  pairs  of  small  sclerotized  points  and  an 
irregular  point  laterally.  Legs  brownish,  with  darker  scars.  Abdo- 
men: First  segment  with  6-7  setae  on  each  side  dorsally,  4-5  above 
and  2-3  below  lateral  hump,  approximately  35  on  venter.  Eighth 
segment  Avith  6-12  setae  dorsally.  Ventral  rings  on  segments  3-7. 
Anal  claw  with  1 large  and  several  small  accessory  teeth. 

GILLS.  Dorsal:  II  3,  3 ; III  3,  3 ; IV  3,  2 ; V 2,  2 ; VI  2,  2 ; VII 
2,  2;  VIII  1-2,  0.  Dorso-lateral:  II  3,  0;  III  3,  0;  IV  2,  0;  V 2,  0. 
Ventro-lateral:  II  0,  3 ; III  0,  2 ; IV  0,  2 ; V 0,  1-2;  VI  0,  1 ; VII 
0,  0-1.  Ventral:  II  3,  3 ; III  3,  3 ; IV  3,  3 ; V 3,  3 ; VI  2-3,  3 ; VII 
2,  2 ; VIII  1-2,  0. 

CASE.  Tapering  and  slightly  curved;  composed  generally  of 
plant  matter,  some  mostly  of  mica,  often  with  needles  of  conifers 
placed  obliquely  on  case  (fig.  65).  Pupal  case  more  nearly  cylindri- 
cal, made  of  more  quadrate  pieces  firmly  attached  (fig.  66). 

MATERIAL  EXAMINED.  NEW  HAMPSHIRE:  Mount 
Washington,  Fabayan.  ONTARIO : Algonquin  Park. 

HABITS.  The  larvae  collected  in  New  Hampshire  Avere  mostly 
taken  in  permanent  ponds  which  contain  much  organic  matter. 
However,  they  were  also  abundant  in  many  seepage  pools  that  may 
Avell  be  temporary,  found  near  the  Lakes  of  the  Clouds  on  Mt. 
Washington.  The  Ontario  localities  are  apparently  closer  to  the 
latter  habitat  type. 

Larvae  haA^e  been  collected  in  June,  with  the  adults  recorded  in 
July.  The  remainder  of  the  life  cycle  is  unknoAvn. 

Genus  Lenarchulus  Schmid 

Lenarchulus  Schmid,  1952,  Mitt.  Sch.  Ent.  Ges.  25 : 164—65. 

Type  species  : Phryganea  irimacnlatus  Zetterstedt  1840  (by  Original 
designation). 

The  genus  Lenarchulus  contains  two  species:  the  type  species 
Avhich  is  Holarctic,  and  imlchellus  from  the  Northeastern  Nearctic 
Region.  Immature  stages  of  neither  species  have  been  described 
preAuously. 

The  larvae  are  similar  to  those  of  Anabolia,  but  are  smaller, 
rarely  reaching  15  mm.  Coloration  of  the  head  differs  in  that  the 
anterior  blotches  are  reduced  in  Lenarchulus  to  an  irregular  band 
along  the  frontal  sutures.  Lefiarchulus  larvae  also  lack  the  meso- 
and  metasternal  sclerotized  points. 
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Lenar chulus  pulchellus  (Banks) 

(Fig.  32) 

1908.  Limnephilus  pulchellus  Banks,  Psyche  15:  63,  pi.  2,  figs.  5-9. 
1938.  Limnephilus  pulchellus,  Ross,  Psyche  49 : 39,  fig.  78. 

This  species  is  known  from  Maine,  New  Hampshire,  Newfound- 
land, Ontario,  and  Isle  Royal,  Michigan. 

G.  B.  Wiggins,  who  furnished  the  material  on  which  the  descrip- 
tion is  based,  reared  the  larvae  in  Ontario. 

LARVA.  Length  13  mm.,  width  2 mm.  Head:  Light  yellow: 
with  dark  muscle  scars  posteriorly,  and  an  irregular  dark  band 
anteriorly  along  frontal  sutures.  Thorax:  Nota  pale  with  slightly 
darker  muscle  scars.  Anterior  and  posterior  margins  of  pronotum 
darker ; mesonotum  with  postero-lateral  angles  black.  Legs  yellow. 
Abdomen:  First  segment  with  1-2  setae  on  each  side  dorsally,  about 

10  setae  on  each  side  ventrally.  Eighth  segment  with  14-16  setae 
dorsally.  Anal  claw  with  1 accessory  tooth. 

GILLS.  Dorsal:  II  3,  3 ; III  3,  3 ; IV  3,  2 ; V 2,  2 ; VI  2,  2 ; VII 
2,  2 ; VIII  2,  0.  Dorso-lateral:  1 1 2,  0 ; III  2-3,  0 ; IV  2,  0 ; V 1-2,  0 ; 
VI  0-1,  0.  Venfro-la.teral:  II  0,  3;  III  0,  2;  IV  0,  0-1.  Ventral: 

1 1 3,  3 ; III  3,  3 ; IV  2-3,  2 ; V 2,  2 ; VI  2,  2 ; VII  2,  2 ; VIII  0-1,  0. 

CASE.  Cylindrical;  made  of  pieces  of  grass  placed  longitudin- 
ally (similar  to  fig.  56).  Anterior  pieces  often  attached  by  one 
edge,  resulting  in  a longitudinally  ribbed  case. 

MATERIAL  EXAMINED.  ONTARIO  : Algonquin  Park. 
HABITS.  Beyond  the  fact  that  the  larvae  were  taken  in  a tem- 
porary pond  in  late  May,  nothing  is  known  regarding  its  biology. 

Genus  Lenarchus  Martynov 

Lenarchus  Martyuov  1914,  Ann.  Mus.  Zool.  Ac.  Sci.  St.  Petersb.  19 : 
222-23. ' 

Type  species  : Asynarchus  product  us  Morton  1895  (fixed  by  Schmid, 
1952). 

Lenarchus,  containing  thirteen  species,  is  found  throughout  the 
Ilolarctic  Region.  Of  the  nine  North  American  species,  two,  keratus 
(Ross)  and  crassus  (Banks),  are  found  in  the  East.  Immature 
stages  in  this  genus  are  undescribed,  but  there  is  a possibility  that 
Limnephilini  3 might  be  the  larva  of  L.  crassus. 

Genus  Platycentropus  Ulmer 

Llaty cent r opus  Ulmer,  1905,  Stett.  Ent.  Zeit.  66 : 13. 

Type  species : Halesus  maculipenms  Kolenati  1859  = Platycentropus 
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radiafus  (Say)  1824  (by  Original  designation). 

Tlie  genus  Plafycenfropus  is  found  exclusively  in  Eastern  Nortli 
America.  It  contains  three  recognized  species  and  two  more  nn- 
recognizable  names  that  will  probably  prove  to  be  synonyms.  Lar- 
vae of  one  species  and  pnpae  of  two  species  have  been  described, 
but  the  third  has  not  been  reared  as  yet. 

The  larva  has  a pale  head  marked  with  dark  spots  and  infnsca- 
tions.  The  thoracic  notae  are  also  pale  with  dark  scars.  The  long 
prosternal  horn,  A^dlich  surpasses  the  tips  of  the  coxae  is  a distin- 
gnishing  factor  of  the  genus.  In  this  and  the  next  genns  the  nintli 
tergite  hears  a long  third  pair  of  setae. 

Flat  y centra  pm  radiatus  ( Say ) 

(Fig.  33,  67) 

1824.  Phryganea  radiata,  vSay,  Narat.  Exp.  to  Source  St.  Peters  K., 
etc.  2:308. 

1944.  Plat  y cent  r op  us  radiatus,  Ross,  Bnll.  111.  Nat.  Hist.  Snrv. 

23(1  ) : 181-182,  figs.  641-642. 

Tills  species  is  extremely  widespread  and  common  over  the  East 
and  MidAA^est : Georgia,  Illinois,  Indiana,  Manitoba,  Massachusetts, 
^Minnesota,  NeAvfonndland,  New  Hampshire,  New  Jersey,  New  York, 
North  Carolina,  Ontario,  and  Wisconsin.  The  immature  stages  were 
described  by  Lloyd  (1921)  and  Ross  (1944). 

The  species  Avas  reared  from  McLean,  Ncaa^  York  during  this 
study. 

LARVA.  Length  18-20  mm.,  width  4 mm.  Head:  Golden  broAvn 
AAoth  infnscations  and  dark  muscle  scars  posteriorly.  Thorax:  Notae 
pale  Avith  dark  scars.  Mesosternnm  with  about  6 pairs  of  small 
sclerotized  points  and  a lateral  pair  of  irregular  plates.  Legs  straAv 
colored  Avith  dark  scars.  Abdomen : First  segment  Avith  10-12  setae 
on  each  side  dorsally,  approximately  6 above  and  6 beloAv  lateral 
Innnp,  25-30  on  A^enter.  Eiglith  segment  Avith  15-20  setae  dorsally. 
Ventral  rings  small,  on  segments  2-7.  Anal  claAvs  AAnth  a single  large 
accessory  tooth. 

GILLS.  Dorsal:  II  3,  3 ; III  3,  3 ; IV  3,  2 ; V 2,  2;  VI  1-2,  2; 
VII  1-2,  1.  Dorso-lateral:  II  3,  0 ; III  3,  0 ; IV  2,  0 ; V 1,  0 ; VI 
0-1,  0.  Yentro-lateral:  II  0,  2-3;  III  0,  2-3 ; IV  0,  2 ; V 0,  2 ; VI 
0,  1-2  ; VII  0,  1.  Ventral:  II  3,  3 ; III  3,  3 ; IV  3,  3 ; V 3,  3 ; VI  2,  2 ; 
Vlf  1-2,  0-1. 

CASE.  Cylindrical,  thick;  made  of  pieces  of  grass  and  leaA^es 
placed  transATrsely,  frequently  AAnth  both  ends  left  free  and  result- 
ing in  a A^ery  fuzzy  case. 
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MATERIAL  EXAMINED.  MASSACHUSETTS : North  Am- 
herst, Sunderland.  NEW  HAMPSHIRE : Dundee,  Franconia 
Notch,  Zealand  Notch,  Pinkham  Notch,  Bretton  Woods.  NEW 
YORK:  Danby,  McLean,  Caroline.  NORTH  CAROLINA:  Lligh- 
laiids.  ONTARIO:  Leskard. 

HABITS.  The  larvae  inhabit  a nnmber  of  habitats.  They  are 
found  in  the  margins  of  ponds  and  lakes,  in  backwaters,  and  in 
slowly  flowing'  streams.  Aquatic  plants  are  generally  abundant  in 
the  habitat.  The  larvae  are  among  the  most  tolerant  forms  in  the 
family  to  warm  water  conditions. 

The  life  cycle  appears  to  be  very  flexible.  Emergence  reaches  a 
peak  in  June,  but  continues  well  into  August.  Very  small  larvae 
have  been  found  in  the  late  fall  in  Sunderland,  Massachusetts  and 
Caroline,  New  York.  The  larvae  of  this  age-group  are  probably  the 
ones  which  are  found  fully  grown  in  the  early  spring.  However, 
small  larvae  have  been  found  in  mid- April  at  McLean,  New  York, 
which  have  undoubtedly  hatched  since  the  end  of  winter.  It  thus 
appears  that  the  species  may  overwinter  either  in  the  egg  stages 
or  as  larvae,  though  the  latter  appears  to  be  the  most  common. 

Flaiycentropus  mdistinctus  ( W alker ) 

1852.  Limnephilus  ifidist inct us  Walker,  Cat.  Nenr.  Ins.  Brit.  Mns. 

I:  37. 

1940.  Platycentropus  indistinct  us,  Betten  and  Mosely,  Walk.  Types 
Trich.  Brit.  Mns. : 159-61,  flg.  80. 

This  species  appears  to  be  most  common  in  the  Northeast,  being 
known  from  Newfoundland,  New  Hampshire,  Massachusetts,  New 
York,  and  Minnesota.  Betten  (1934)  and  Denning  (1937)  described 
the  pupae  of  this  species.  The  latter  described  the  case  as  being 
made  of  small  sand  grains,  which  distinguishes  it  readily  from  that 
of  P.  radiatus.  The  larva  described  by  Betten  (1901)  as  4 Halesus 
species  may  be  the  larva  of  this  species.  No  material  was  available 
for  this  study. 

Genus  Hesperophylax  Banks 

Hesperophylax  Banks,  1916,  Can.  Ent.  48 : 118. 

Type  species:  Platyphylax  occidentalis  Banks  1908  (monobasic). 

Hesperophylax  is  an  exclusively  Nearctic  genus  containing  six 
species.  Only  a single  species  is  known  to  occur  in  the  East.  In 
addition  to  the  Eastern  species,  larvae  determined  as  occidentalis 
and  pupae  of  incisus  have  been  studied. 

The  larval  head  and  thoracic  notae  are  deep  brown  with  incon- 
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spicuons  muscle  scars  posteriorly  on  the  head.  Many  setae  are  borne 
on  the  membrane  of  the  metanotum  and  on  both  meso-  and  meta- 
sterna. The  mesosternum  also  bears  a number  of  small  sclerotized 
points.  HaAung  clusters  composed  of  6-8  filaments,  the  gills  are 
very  distinctive.  As  with  the  preceding  genus,  the  ninth  tergite 
bears  a third  pair  of  long  setae  and  numerous  short  ones. 

Hesperophylax  designatus  (Walker) 

■ (Fig.  34,  68) 

1852.  Limnephihis  designatus  Walker,  Cat.  Neur.  Ins.  Brit.  Mus. 

I:  24. 

1940.  Hesperophylax  designatus,  Betten  and  Mosely,  Walk.  Types 
Trich.  Brit.  Mus. : 161-63,  fig.  81. 

1944.  Hesperophylax  designatus,  Ross,  Bull.  111.  Nat.  Hist.  Surv. 
23(1)  : 183-184,  figs.  643,  935,  938. 

This  is  a widely  distributed  Northern  species : Illinois,  Maine, 
Michigan,  New  Hampshire,  New  York,  Nova  Scotia,  Ontario,  Wis- 
consin, and  Minnesota.  The  immature  stages  of  this  caddis  fly  have 
probably  been  described  more  times  than  any  other  Nearctic  species  : 
Vorhies  (1905,  1909),  Marshall  and  Vorhies  (1905),  Lloyd  (1921), 
Betten  (1934),  Elkins  (1936),  Denning  (1937),  and  Ross  (1944). 

During  this  study  larvae  were  reared  from  Lakes  of  the  Clouds 
on  Mt.  Washington,  New  Hampshire  and  Kendal,  Ontario. 

LARVA.  Length  15-20  mm.,  width  3-4  mm.  Head:  Deep 
brown,  slightly  paler  posteriorly,  laterally,  and  ventrally.  Muscle 
scars  dark  but  only  noticeable  on  paler  portions.  Thorax:  Notae 
brown,  with  dark  muscle  scars.  Mesosternum  with  around  6 pairs 
of  small  sclerotized  points,  meso-  and  metasterna  with  10-20  setae 
each.  Legs  reddish  brown.  Abdomen:  First  segment  with  approxi- 
mately 100  short  setae  dorsally  and  100  ventrally.  Eighth  segment 
with  16-20  setae  dorsallj^  Ventral  rings  on  segments  2-7.  Anal 
claw  with  a single  small  accessory  tooth. 

GILLS.  Dorsal:  present  from  II,  anterior,  through  VII,  an- 
terior. Dorso-lateral : present  on  III,  IV,  anterior.  V entro -later al : 
present  on  II,  III,  IV,  posterior.  Ventral:  present  from  II,  an- 
terior, through  VII,  posterior. 

CASE.  Slightly  tapered  and  curved;  made  of  sand  grains 
evenly  placed. 

MATERIAL  EXAMINED.  ILLINOIS:  Elgin.  IOWA:  De- 
corah. MAINE  : Mount  Katahdin.  NEW  HAMPSHIRE  : Mount 
Washington,  Mount  Madison,  Pinkham  Notch.  ONTARIO  : Kendal, 
Leskard.  AVISCONSIN : Devils  Lake  State  Park. 
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HABITS.  The  larvae  vary  greatly  in  their  habitat  according 
to  altitude  and  latitude.  The  localities  in  which  larvae  are  fonnd 
in  southern  New  York,  Illinois,  and  Wisconsin  are  springs  and  their 
rnn-olfs  for  a short  distance.  On  Mt.  Washington,  at  altitudes  of 
abont  4500  feet  and  also  in  southern  Ontario,  the  larvae  are  abnn- 
dant  in  several  cold  streams  2-3  feet  wide.  However,  they  also  are- 
very  abnndant  in  the  Bakes  of  the  Colnds  at  elevations  of  nearly 
5000  feet  on  Mt.  Washington.  Very  likely  they  will  also  be  fonnd 
in  ponds  in  the  Far  North. 

The  following  life  cycle  data  are  taken  from  Vorhies  (1905, 
1909)  and  Lloyd  (1921).  The  species  overwinters  primarily  as  a 
larva,  thongh  prepnpae  and  pupae  are  fonnd  in  late  winter.  Emer- 
gence reaches  a peak  in  May  and  June  depending  on  the  locality. 
However,  there  are  some  slowly  developing  larvae  which  emerge  in 
lesser  numbers  thi-onghont  the  snmmer.  Egg  masses  are  deposited 
niider  loose  stones  near  the  water,  and  the  eggs  hatch  in  abont  two 
Aveeks.  Yonng  larAme  craAvl  aAvay  from  the  mass  and  enter  the 
water.  They  appear  to  feed  on  algae  and  diatoms,  although  older 
larvae  feed  on  phanerogams,  if  present.  They  are  actiA^e  during  the 
night,  generally  spending  the  day  hidden  under  stones  and  dense 
plant  mats.  Lloyd  recorded  the  pupal  cases  as  lying  freely  in  the 
stream  bottom,  head  end  upstream.  All  the  other  records  and  ob- 
servations indicate  that  they  attach  their  cases  to  the  nndersides 
of  stones  and  sticks  in  the  water. 

The  larvae,  at  least  those  on  Mt.  Washington,  change  the  type 
of  case  jnst  prior  to  pupation.  Instead  of  the  slightly  tapering, 
cniwed,  laiwal  case,  the  pupae  are  fonnd  in  a cylindrical  case  of 
large  mineral  particles  AAdiich  is  rather  porons.  The  transformation 
must  be  very  rapid,  as  a large  collection  slioAved  only  one  case  with 
a feAv  large  particles  anteriorly. 

Limnephilini  1 
(Fig.  35) 

This  form  is  described  from  three  larvae,  taken  at  False  Pass, 
Alaska,  V-21-55  (Hilliard),  in  the  collection  of  the  Illinois  Natnral 
History  Sniwey. 

LARVA.  Length  20  mm.,  Avidth  4 mm.  Head:  Red  broAvn, 
muscle  scars  A^ery  obscure.  A pale  band  present  from  apex  of 
fronto-clypens  laterally  and  anteriorly  to  eyes,  and  then  ventrally 
and  anteriorly;  2 pale  spots  on  margin  of  fronto-clypens  near  its 
apex.  Thorax:  Brown,  mnscle  scars  darkened.  Legs  broAvn,  no 
hair  brushes  on  trochanters  of  mid  and  hind  legs.  Abdomen:  First 
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segment  with  10-12  setae  on  each  side  of  dorsal  liiimp,  4-5  above 
and  4-5  below  lateral  hump,  approximately  40  on  venter.  Gills  in 
clusters  of  up  to  12,  most  posterior  gills  in  clusters  of  6.  Ventral 
rings  increasing  in  size  from  segment  2 to  7.  Anal  claw  with  a 
single  small  accessory  tooth. 

GILLS.  Dorsal:  present  from  11,  anterior,  through  VIII,  an- 
terior. Dorso-la feral:  present  on  II,  III,  anterior.  Ventro-laleral : 
I^resent  on  II,  III,  posterior.  Ventral:  present  from  II,  anterior, 
through  VIII,  anterior. 

CASE.  Cylindrical;  made  of  grass  placed  longitudinally. 

For  a discnssion  of  this  species,  see  Limnephilini  2. 

Limnephilini  2 

This  larval  form  is  also  in  the  Illinois  Natural  History  Survey 
collection.  It  is  known  from  two  larvae  with  the  same  data  as  the 
preceeding,  and  five  larvae  from  tributary  Donjek  R.,  Alcan  High- 
way, Mile  Post  1127  (Buss). 

LARVA.  Length  15  mm.,  widtli  3 mm.  Head:  Red  brown, 
muscle  scars  pale  and  indistinct.  Thorax:  Brown,  muscle  scars 
small  and  dark.  Legs  like  Limnephilini  I.  Abdomen:  First  seg- 
ment like  Limnephilini  I.  Gills  in  clusters  of  up  to  10,  reduced 
in  number  posteriorly  to  1.  Ventral  rings  and  anal  claw  like  those 
of  Limnephilini  1. 

GILLS.  (No  variation  shown)  Dorsal:  II  9,  10;  HI  8,  6;  IV 
6,  4;  V 2,  5;  VI  1,  3;  VII  3,  3;  VII 1 1,  0.  Dorso-laleral:  III  4,  0. 
Ventro-laleral:  II  0,  3.  Ventral:  H (i,  3;  HI  5,  6;  IV  3,  5;  V 3,  4; 
VI  3,  2;  VII  1,  1. 

CASE.  Like  that  of  Limnephilini  1. 

Larvae  of  this  form  and  the  preceeding  may  well  be  the  same 
species.  Except  for  the  difference  in  size,  coloration  of  the  head, 
and  gill  distribution,  the  species  are  identical.  This  form  may  well 
be  the  instar  preceeding  that  described  as  Limnephilini  1. 

Both  of  these  forms  are  similar  to  larvae  of  Hesperophytax  in 
possessing  numerous  gill  filaments.  Most  likely  Limnephilini  1 and 
2 belong  to  a genus  closely  related  to  H espero phyla x. 

Limnephilini  3 
(Fig.  36,  69) 

The  single  larva  here  described  was  collected  on  Mount  Wash- 
ington at  an  elevation  of  about  5000  feet  on  June  13,  1957.  It  is 
probably  a species  of  lAmnephiliiis  or  a related  genus  such  as 
Lenar  chus. 

LARVA.  Length  13  mm.,  width  3 mm.  Heael:  nearly  round  in 
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anterior  aspect.  Pale  brown,  muscle  scars  pale,  very  inconspicnons. 
Thorax:  nota  pale  brown.  Metanotnm  with  several  setae  on  mem- 
brane. No  indication  of  sternal  plates.  Legs  yellowish.  Abdomen: 
First  segment  with  12-13  setae  on  each  side,  5-6  above  and  2-4 
below  lateral  hump,  about  25  on  venter.  Eighth  segment  with  ap- 
proximately 12  setae  dorsally. 

GILLS*  Dorsal:  II  3,  3 ; III  3,  3 ; IV  3,  2 ; V 2,  0-1 ; VI  1-2,  0 ; 
VII  1,  0.  Dorso-Meral:  112,0;  III  2,  0 ; IV  1-0,  0.  Ventro -lateral: 
II  0,  2 ; III  0,  1.  Ventral:  II  3,  3 ; III  3,  3 ; IV  2,  2-3 ; V 2,  2 ; VI 
1-2,  2 ; VII  1,  0. 

Case.  Tapered  and  curved;  made  very  evenly  of  small  pieces  of 
plant  stems  placed  transversely. 

HABITS.  The  one  larva  was  found  climbing  on  a boulder  in  a 
small,  sphagnum-bordered  pool  above  timberline.  Larvae  of  Pseudo- 
stenophylax  and  Hesperoiphylax  were  also  abundant  in  the  pool. 

Tribe  Stenophylacini  Schmid 

Stenophylaeini  Schmid,  1955,  Mitt.  Schwiez.  Ent.  Ges.  28:  169-71. 

The  Stenophylacini  constitute  a flonrishing  tribe  of  twenty- 
three  genera  and  one  hundred  and  ten  species.  The  vast  majority  of 
the  genera  and  species  are  restricted  to  central  Europe,  the  tribe 
becoming  depauperate  in  northern  Eurasia  and  North  America.  The 
four  exclusively  Nearctie  genera  are  all  rather  closely  related  to  the 
single  circnmboreal  genus  Hydatopliylax. 

The  immature  stages  of  many  of  the  Palearctic  genera  and  spe- 
cies have  been  described.  Ponssean  (1921)  and  Ulmer  (1909)  give 
descriptions  and  bibliographies  to  most  of  these  species.  The  im- 
mature stages  of  only  one  species  of  Hydatopliylax  and  several  spe- 
cies of  Pycnopsyclie  have  been  described  from  the  Nearctie  Kegion. 

All  the  described  larvae  in  the  tribe  have  single  gill  filaments. 
In  the  Nearctie  Region,  this  character  alone  will  distinguish  the 
tribe  from  all  the  remaining  genera  of  the  Limnephilinae  except 
the  chilostigmine  genus  Psychoglypha.  The  only  larva  known  in 
the  latter  genus  may  be  distinguished  from  all  known  stenophylacine 
larvae  by  its  annulate  legs.  Most  stenophylacines  have  a yellowish 
head  and  nota  which  are  marked  with  blotches  and  spots.  Sub- 
mental sclerites  B are  cpiite  large  in  the  subfamily.  There  is  a 
strong  tendency  toward  the  approximation  of  the  anterior  meta- 
thoracic  plates,  which  become  completely  fused  in  Hydatopliylax. 
The  anal  claw  has  only  a single  accesory  tooth,  and  the  ninth  tergite 
always  bears  a third  pair  of  long  setae. 
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Generic  Key  to  Known  Larvae  of  Stenophylactni 

1.  Head  uniformly  brown,  smooth  and  shining;  case  of  leaf  frag- 

ments, a flattened  oval  in  cross-section Clostoeca 

Head  yellow  with  dark  blotches;  with  many  short  spicules;  case 
either  circular,  triangular  or  flat  in  cross-section  2 

2.  Anterior  metanotal  plates  broadly  fused  on  the  midline ; ventral 

rings  present  on  abdominal  segments  2-7 Hydatophylax 

Anterior  metanotal  plates  no  more  than  touching;  ventral  rings 
present  on  segments  3-7  3 

3.  Gills  present  anteriorly  on  segment  2 ; tarsal  claws  as  long  as 

tarsi  Stenophylacini  1 

Gills  lacking  anteriorly  on  segment  2 ; tarsal  claws  much  shorter 
than  tarsi  Pycnopsyche 

Genus  Hydatophylax  Wallengren 

Hydatophylax  Wallengren,  1891,  Svensk.  Vet.  Akad.  Handl.  24(1)  : 

73. 

Astenophylax  Ulmer,  1907,  genera  Insectorum  60 : 51. 

Type  species : Stenophylax  infumatns  McLachlan  1865.  By  Original 
designation. 

Hydatophylax  is  the  only  genus  in  the  tribe  that  is  known  to 
occur  in  both  Palearctic  and  Nearctic  Regions.  There  are  three 
Nearctic  species,  six  Palearctic,  and  one  common  to  both  sides  of 
the  Bering  Sea.  The  immature  stages  of  the  European  infumatns, 
the  Japanese  grauiuiicus,  and  the  American  argus  have  been  de- 
scribed. 

As  is  typical  of  the  tribe,  the  head  and  thoracic  nota  of  the 
larvae  are  yellowish  with  dark  spots  and  blotches.  The  anterior 
metathoracic  plates  are  broadly  fused  on  the  midline.  The  meso- 
sternum  bears  3-5  small  selerotized  points  and  an  irregular  sclerite 
laterally,  and  the  metasternum  bears  3-5  small  points.  A number 
of  selerotized  areas  are  present  on  the  first  abdominal  segment : 1 
small  sclerite  above  and  2 below  the  lateral  hump,  a crescentic 
sclerite  posterior  to  the  lateral  hump,  and  a submedian  pair  ven- 
trally.  Presegmental  gills  are  lacking  on  the  second  abdominal 
segment.  Ventral  rings  are  borne  on  abdominal  segments  2-7. 
Larvae  of  this  genus  are  large,  reaching  a length  of  40  mm.  in 
some  cases. 

Hydatophylax  axgiis  (Harris) 

(Pig.  37,  70) 

1869.  Phryganea  arga  Harris,  in  Scudder,  Ent.  Corresp.  p.  333. 
1915.  Astenophylax  argus,  Lloyd,  J.N.Y.  Ent.  Soc.  23 : 51-60,  pi.  6. 
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This  large  and  showy  species  is  found  thronghont  most  of  East- 
ern North  America  : Maryland,  Massachusetts,  New  Hampshire,  New 
derse}^.  New  York,  North  Carolina,  and  South  Carolina.  Lloyd 
(1915b,  1921)  and  Eoss  (1944)  have  described  the  immature  stages. 

In  the  course  of  this  study  one  male  was  reared  from  material 
collected  in  Green’s  Creek,  near  Highlands,  North  Cai'olina.  Male 
and  female  pupae  from  this  collection  were  preserved  for  later  study. 

LARVA.  Length  35-40  mm.,  width  5-6  mm.  Head:  Yellow- 
brown  with  dark  spots  and  blotches.  Labrnm  with  central  dark 
spot.  Thorax:  Nota  yellow-brown  with  dark  muscle  scars  and  spots 
at  the  bases  of  the  setae  on  the  pronotnm.  Legs  yellow-browoi  with 
indistinct  scars  on  coxae,  trochanters,  femora  and  tibiae.  Abdomen  : 
First  segment  with  9-12  setae  on  each  side  dorsally,  3-5  above  and 
4-6  below  lateral  hump,  6-12  on  venter  plus  4-6  on  each  siibmedial 
sclerite.  Eighth  segment  Avith  about  12  setae  dorsally. 

GILLS.  ^ Dor  ml:  II  0,  1 ; HI  1,  1 ; IV  1,  1 ; V 1,  1;  VI  0-1,  0-1  ; 
VII  0-1,  0.  Dorso-la feral:  111  1,  0;  IV  1,  0;  V 1,  0.  Ventro-Iateral: 
II  0,  1;  III  0,  1;  IV  0,  1;  V 0,  0-1;  VI  0,  0-1.  Ventral:  II  0,  1 ; 
nil,  1;1V1,1;  V1,1;V1  1,1;  VII  1,1. 

CASE.  Cylindrical  : made  of  stems,  sticks,  leaves  and  seeds 
placed  longitudinally ; very  large  and  bidky. 

MATERIAL  EXAMINED.  MASSACHUSETTS : Amherst, 
North  Amherst.  NEW  YORK:  Minetto,  Caroline.  NORTH 
CAROLINA : Highlands,  Bryson  City. 

HABITS.  The  folloAving  discussion  is  based  primarily  on  the 
data  presented  by  Lloyd  (1915b). 

Laiwae  of  this  species  are  stream  inhabiting  forms,  preferring 
overgroAAm  streams  about  a yard  wide.  The  streams  are  generally 
cold  and  clear  with  a bottom  of  sand  or  fine  gravel  and  Avitli  much 
organic  matter.  Hatching  occurs  during  the  summer,  and  the  larvae 
are  nearly  full  grown  by  winter.  Larvae  remain  actiA^e  throughout 
the  Avinter,  and  pupation  and  emergence  take  place  in  the  spring. 
Before  pupation  the  larvae  attach  to  the  undersides  of  submerged 
logs  and  sticks. 

Like  many  other  larvae  in  the  subfamily,  these  eAudently  con- 
struct tAvo  radically  different  types  of  cases,  changing  from  one  to 
the  other  during  development.  Some  of  the  larvae  from  Minetto, 
New  York  Avere  found  to  he  inhabiting  flat  cases  made  of  leaf  frag- 
ments. The  other  larvae  vA-ere  either  in  typical  cases  or  in  cases  that 
Avere  of  the  flat  type  posteriorly  and  the  cylindrical  type  anteriorly. 

Argus  and  Sphaerium  Brooks  in  McLean  Bogs  Reserve,  NeAA?^ 
York,  which  Lloyd  found  to  support  great  numbers  of  this  species, 
noAA^  support  ouly  a feAA^  specimens. 
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Genus  Pycnopsyche  Banks 

Pycnopsycke  Banks,  1905,  Trans.  Amer.  Ent.  Soc.  32 : 9. 

Type  species:  Lininephila  scahripemm  Bambnr  1842  (by  original 
designation ) . 

Pycnopsyche,  containing  fourteen  species,  is  limited  to  the  cooler 
parts  of  Eastern  North  America.  This  is  the  only  genns  endemic  to 
the  East  that  has  undergone  extensive  speciation.  The  immature 
stages  of  several  species  have  been  described  by  various  authors. 
Unfortunately  most  of  these  writers  had  mixed  series,  and  mis- 
determinations  of  adults  were  so  common  before  Betten’s  paper 
(1950)  that  the  specific  names  assigned  are  very  suspect.  Separa- 
tion of  the  larvae  is  often  very  difficult  and  many  specimens  cannot 
be  definitely  placed  with  any  species.  Frequently  the  shape  of  the 
case  is  as  good  a specific  character  as  any  facet  of  larval  morphology. 

The  larvae  are  practically  identical  with  those  of  H.  aryus,  dif- 
fering only  in  the  following  ways.  Though  they  may  be  very  close 
or  touching,  the  anterior  metanotal  plates  are  not  fused  for  their 
entire  width.  The  ventral  ring  on  the  second  abdominal  segment 
is  lacking,  and  the  larvae  are  smaller,  rarely  exceeding  25  mm. 

Key  to  known  larvae  of  Pycnopsyche 

1.  Dorsal  tubercle  of  the  first  abdominal  segment  lacking ; head 

marked  only  with  dark-bordered  muscle  scars  gent  ills 

All  tubercles  present,  though  often  flattened ; head  with  some 
dark  blotches  anteriorly  and  dark  scars  posteriorly 2 

2.  Case  composed  mainly  of  sand  grains;  first  abdominal  segment 

with  40-50  setae  \mntrally I e pi  da  group 

Case  composed  mostly  of  plant  matter;  first  abdominal  segment 
generally  with  less  than  30  setae  ventrally 3 

3.  Ventral  margin  of  posterior  femora  with  3-4  setae 4 

Ventral  margin  of  posterior  femora  with  2 setae  5 

4.  Head  marked  mostly  with  discrete  spots ; first  abdominal  seg- 

ment with  more  than  15  setae  ventrally ; case  made  of 
roughly  quadrate  plant  remains  without  larger  pieces  lat- 
erally (fig.  71)  diver  gens 

Head  with  blotches  anteriorly  plus  spots ; first  segment  generally 
with  less  than  1 5 setae  ventrally ; case  with  long  sticks  later- 
ally, and  small  pieces  dorsally  and  ventrally  (fig.  77) 

luculenta  and  sonso 

5.  Case  made  partially  of  sticks  extending  freely,  often  arranged 

obliquely  at  anterior  end  (fig.  75)  ; first  abdominal  segment 

ventrally  with  more  than  15  setae  guttifer 

Case  made  of  roughly  quadrate  fragments  of  Avood,  etc.  attached 
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firmly  to  case  (fig.  78)  ; first  segment  ventrally  often  with 
less  than  15  setae scahripennis 

Fycno psyche  diver ge7is  (Walker) 

(Fig.  38,  71) 

1852.  Limnephilus  diver  gens  Walker,  Cat.  Nenr.  Ins.  Brit.  Mns. 
I:  30. 

1940.  Pyc7iopsyche  diver  gens,  Betten  and  Mosely,  Walk.  Types 
Trich.  Brit.  Mns.,  pp.  146-48,  fig.  73. 

1950.  Pycnopsyche  divergens,  Betten,  Ann.  Ent.  Soc.  Amer.  43 : 
514-16,  figs.  61-66. 

This  species  is  known  only  from  Massachusetts,  New  Hampshire, 
and  New  York.  The  immature  stages  have  not  been  previously  de- 
scribed. 

Several  females  were  reared  in  the  laboratory  from  larvae  col- 
lected in  Sunderland,  Massachusetts.  The  identity  of  the  females 
was  established  by  a careful  comparison  with  females  taken  with 
males. 

LARVA.  Length  20-22  mm.,  width  3-4  mm.  Head:  Yellowish; 
spots  mostly  distinct,  rarely  coalesced  into  blotches.  Thorax:  Mus- 
cle scars  on  nota  distinct.  Metanotnm  with  3-12  pairs  of  setae  on 
membrane.  Femora  of  posterior  legs  with  several  extra  setae  ven- 
trally. Abdomen:  First  segment  with  8-12  setae  on  each  side  dor- 
sally,  6-7  above  and  6-7  below  lateral  hump,  and  25-35  on  venter. 
Eighth  segment  with  6-8  setae  dor  sally. 

GILLS.  Dorsal:  II  0,  1 ; III  1,  1 ; IV  1,  1 ; V 1,  0-1.  Dorso-lat- 
eral:  HI  1,  0;  IV  1,  0.  Ventro-Uteral:  II  0,  1;  III  0,  1;  IV,  0,  1. 
Ventral:  II  0,1 ; III  1,  1 ; IV  1,  1 ; V 1,  1 ; VI  1,  1 ; VII  1,  1. 

CASE.  Cylindrical;  made  of  roughly  cpiadrate  pieces  of  wood, 
leaf,  or  bark ; rough  but  firmly  attached. 

MATERIAL  EXAMINED.  MASSACHUSETTS  : Sunderland. 
NEW  YORK : Dryden,  McLean. 

HABITS.  All  the  colonies  of  this  species  were  found  in  small, 
spring-fed  brooklets,  only  about  a foot  wide. 

The  life  cycle  is  typical  of  the  genus,  and  therefore  will  be  dis- 
cussed fully  only  here.  Eggs  hatch  in  the  fall  and  the  larvae  grow 
rapidly  over  the  winter,  attaining  their  full  growth  by  June.  Dur- 
ing most  of  the  summer  they  are  secreted  underneath  stones  and 
sticks  and  are  quite  inactive.  Though  pupae  of  this  species  have 
not  been  found,  other  species  attach  the  cases  to  the  undersides  of 
logs  and  stones  in  the  late  summer.  After  a brief  prepnpal  stage, 
pupation  takes  place.  Emergence  occurs  from  August  into  October, 
depending  on  the  species  and  latitude. 
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The  small  larvae  of  this  species  construct  a very  rough  and 
irregular  case  of  small  pieces  of  plant  fragments.  Then,  if  fallen 
leaves  are  abundant  in  the  habitat,  the  larvae  change  their  cases  to 
flat  ones  made  of  leaf  fragments.  During  the  winter  the  case  struc- 
ture is  changed  to  the  final  type.  The  larvae  found  in  Dryden,  N.  Y. 
do  not  seem  to  make  this  flat  case  of  leaf  fragments. 

Pycnopsyche  gentilis  (McLachlan) 

' (Fig.  39,  72-74) 

1871.  Stenophylax  gentilis,  McLachlan,  Jour.  Linn.  Soc.  Lond.,  Zool. 

11:  108. 

1950.  Pycnopsyche  gentilis,  Betten,  Ann.  Ent.  Soc.  Amer.  43 : 516, 

figs.  67-72. 

1951.  Pycnopsyche  gentilis,  Kimmins  and  Denning,  Ann.  Ent.  Soc. 

Amer.  44:  126,  128,  fig.  16. 

P.  gentilis  is  widespread  over  the  East  being  known  from  Nova 
Scotia  to  Georgia  throughout  the  Appalachian  system.  Of  the  spe- 
cies of  Pycnopsyche  reared  to  date,  the  larvae  of  this  species  are  the 
most  distinctive.  Lloyd  (1921)  described  the  larva  under  the  name 
Arctoecia  consocia.  Sibley  (1926)  also  described  and  figured  the 
larva  and  pupa. 

Larvae  from  Chesterfield,  Massachusetts,  Dryden,  New  York,  and 
several  localities  on  the  Blue  Ridge  Parkway  in  Virginia  and  North 
Carolina  have  been  reared  in  this  study.  In  addition,  metamorpho- 
types  collected  in  Virgina  and  North  Carolina  have  been  studied. 

LARVA.  Length  20-22  mm.,  width  4 mm.  Head:  Yellow- 
brown  ; muscle  scars  with  dark  borders.  Setae  13  and  16  modified 
into  short,  broad  blades.  A band  of  long  spicules  on  the  genae  dor- 
sally,  paralleling  frontal  sutures,  becoming  exceptionally  long  in 
southern  larvae.  Thorax:  Nota  yellow-brown,  with  dark-bordered 
muscle  scars.  Pronotum  with  short,  blade-like  setae  anteriorly. 
Metanotum  with  many  setae  on  membrane.  Femora  of  all  legs  with 
2 setae  on  ventral  margins.  Abdomen:  First  segment  lacking  dorsal 
spacing  hump ; 35-40  setae  on  each  side  both  dorsally  and  ventrally. 
Eighth  segment  with  12-16  setae  dorsally. 

GILLS.  Do7-sal:  II  0,  1;  III  1,  1 ; IV  1,  0-1.  Dor  so -lateral:  III 
1,  0.  Y ent ro -lateral:  II  0,  1 ; III  0,  O-I.  Ventral:  II  0,  I;  HI  1,  1; 
IV,  I,  I ; V 1,  I ; VI  0-1,  1 ; VII  0,  0-1. 

CASE.  Cylindrical;  made  of  large,  often  flattened,  pieces  of 
mineral  matter  (fig.  74). 

MATERIAL  EXAMINED.  MASSACHUSETTS:  East  Am- 
herst, AA^illiamsburg,  Cummington,  Chesterfield,  Sunderland. 
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MAINE  : Mount  Katahdin.  NEW  IIAMPSHIKE  : Piiikham  Notch. 
NEW  YORK  : Drydeii,  Slaterville  Springs.  NORTH  CAROLINA ; 
Highlands,  Mount  Mitchell,  Crabtree  Meadows.  PENNSYLVA- 
NIA: Hopwood.  VIRGINIA:  Waynesboro,  Shenandoah  National 
Park,  Vesuvius,  and  Natural  Bridge. 

HABITS.  The  larvae  are  often  common  in  small,  cold,  spring- 
fed  brooklets  only  1 or  2 feet  Avide.  Sometimes  they  are  found  in 
large,  cold,  mountain  torrents.  They  are  often  associated  with  the 
laiu^ae  of  P.  divergens,  and  downstream  they  may  overlap  with 
P.  luculenia. 

The  partially  groAvn  larva  bnilds  a case  of  roughly  circular  leaf 
fragments  placed  aronnd  a central  silken  cAdinder  so  as  to  form  a 
triangular  cross  section  (fig.  72).  The  larvae  generally  overwinter 
in  this  type  of  case,  changing  in  the  sirring  to  the  case  of  stones. 
The  change  is  very  abrupt ; many  cases  are  in  part  one  type  and  in 
part  the  other  (fig.  73). 

Fycnopsyche  gitff  ifer  (AValker) 

(Pig.  40,  75) 

1852.  Halesus  guiiifer  AValker,  Cat.  Nenr.  Ins.  Brit.  Mns.  I : 16. 
1940.  Fycnopsyche  guftifer,  Betten  and  Mosely,  Walk.  Types 
Trich.  Brit.  Mns.,  pp.  150-53,  figs.  75-76. 

1950.  Fycnopsyche  guttifer,  Betten,  Ann.  Ent.  Soc.  Amer.  43:  516- 
18,  figs.  36-41. 

This  species  is  probably  the  most  AAudespread  of  any  in  the  genus, 
being  knoAvn  from  Hudson  Bay  to  Georgia  and  Louisiana  and  west- 
Avarcl  into  Montana  and  Wyoming.  Lloyd  (1921)  reared  the  species, 
bnt  Avas  unable  to  clearly  separate  the  larvae  from  those  of  scabri- 
pennis.  Sibley  (1926)  described  the  pupae. 

In  this  study  adults  Avere  reared  in  confinement  from  material 
collected  at  PitzAA'illiam  Depot,  Noaa^  Hampshire  and  CoiiAvay,  Mas- 
sachnsetts.  In  addition  metamorphotypes  Avere  collected  in  other 
localities  in  Massachusetts,  NeAA^  Hampshire,  aud  North  Carolina. 

LARVA.  Length  20-22  mm.,  Avidth  3-4  mm.  Head:  YelloAV- 
broAAui  AAuth  dark  muscle  scars  and  spots,  fusing  irregularly  anteri- 
orly. Thorax:  Nota  yelloAA'-broAAui,  with  dark  spots.  SeA^eral  small 
setae  on  membrane  of  metanotum.  Femora  of  all  legs  Avith  2 ventral 
setae.  Abdomen:  First  segment  with  5-10  setae  on  each  side  dor- 
sally,  3-5  above  and  3-5  below  lateral  hnmj),  16-22  on  venter. 
Eighth  segment  Avith  4—10  setae  dorsally. 

GILLS.  Dorsal:  11  0,  1 ; 111  1,  1 ; IV  1,  1 ; V I,  O-I ; VI  0-1,  O-I. 
])orsodateral:  III  1,  0;  IV,  I.  0.  Ventrodateral : II  0,  1;  HI  0,  1; 
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IV  0,  1.  Ventral:  H 0,  1;  IIM,  1 ; IV  M ; V I,  1 ; VI  1,  1;  VII  1,  1. 

CASE.  Cylindrical ; made  mostly  of  slender  plant  fragments 
but  nsnally  incorporating  some  mineral  matter;  posterior  sticks  ex- 
tending freely,  anterior  ones  shorter  and  often  oblique. 

MATERIAL  EXAMINED.  ILLINOIS:  Momence.  MASSA- 
CHUSETTS: Woronoco,  Cnsliman,  Convvay.  MICHIGAN:  Saint 
Ignace.  NEW  HAMPSHIRE  : Eitzwilliam*Depot,  Twin  Mountain. 
NEW  Y(  )RK  : Rockland,  Candor,  McLean.  NORTH  CAROLINA  : 
Bryson  City.  NOVA  SCOTIA:  Chester  Basin.  WISCONSIN: 
Sayner. 

HABITS.  This  species  generally  inhabits  the  larger,  warmer 
streams,  nsnally  at  least  several  yards  wide.  Larvae  and  pupae  are 
sometimes  taken  in  the  margins  of  cool,  northern,  glacial  lakes,  such 
as  Laurel  Lake  in  Pitzwilliam,  New  Hampshire. 

Pyc  nopsyche  lepida  group 
(Fig.  76) 

The  lepicla  group  contains  three  species  : lepida  Hag.,  suhfasciata 
Say,  and  indiana  Ross.  I have  seen  no  larval  material  determined 
as  Indiana,  and  the  material  determined  as  the  other  two  species  does 
not  offer  any  distinctions.  When  reliably  identified  series  from  sev- 
eral parts  of  their  ranges  become  available  for  these  species,  differ- 
ences may  be  evident. 

I have  collected  only  one  male  metamorphotype  of  lepida  from 
Green’s  Creek,  North  Carolina.  In  addition,  male  metamorphotypes 
of  suhfasciata  and  lepida  from  Rhinelander,  Wisconsin  in  the  Betten 
Collection  were  studied. 

LARVA.  Length  20-25  mm.,  width  3-5  mm.  Head:  Golden 
brown  with  dark  spots  and  blotc-hes.  Thorax:  Golden  brown  marked 
with  dark  spots.  Metanotnm  with  9-12  pairs  of  setae  on  membrane. 
Legs  brown,  femora  of  mid  and  hind  legs  often  with  an  extra  seta 
ventrally.  Ahdornen:  First  segment  with  25-30  setae  on  each  side 
dorsally.  6-8  above  and  6-8  below  lateral  hump,  approximately  50 
setae  on  the  venter.  Eighth  segment  with  10-12  setae  dorsally. 

GILLS.  Dorsal:  II  0,  I;  III,  1,  I;  IV  1,  1;  V 1,  O-I.  Dorso- 
lateral: III  1,  0;  IV,  1.  0.  Ventro-lateral:  II  0,  1 ; III  0,  1.  Ventral: 
II  0,  1;  III  I,  1;  IV  1,  1;  V I,  I;  VI  1,  1 ; VII  1,  I. 

CASE.  Cylindrical ; made  mostly  of  sand  grains,  generally  with 
one  or  a few  long  sticks  extending  from  the  posterior  end. 

MATERIAL'"EXAMINED.  ILLINOIS  : Antioch.  INDIANA  : 
Needmore.  MASSACHUSETTS:  North  Amherst.  NEW  YORK: 
Roscoe,  Rockland,  Candor,  McLean,  Kirkville.  NORTH  CARO- 
LINA; Highlands. 
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HABITS.  Judging  from  the  few  records  available,  the  larvae 
seem  to  have  a habitat  preference  similar  to  that  of  guttifer. 

Pycnopsyche  luculenta  (Betten) 

41,  77) 

1934.  Stenophylax  luciilentus  Betten,  Bull.  N.Y.  State  Mus.  292: 
345,  pi.  48,  figs.  8-10. 

1950.  Pyc7iopsyche  luculenta  Betten,  Ann.  Ent.  Soc.  Amer.  43: 
520,  figs.  79-84. 

P.  luculenta  is  a rather  common  species  thronghont  the  East, 
being  known  from  Ontario  to  North  Carolina,  and  west  to  Wisconsin. 
Betten  (1934)  figured  many  aspects  of  larval  and  pupal  morphology. 

I have  reared  adults  of  this  species  from  Pinkham  Notch,  New 
Hampshire;  Slaterville  Springs,  New  York;  Natural  Bridge,  Vir- 
ginia; Clear  Creek,  North  Carolina;  and  Walhalla,  South  Carolina. 
In  addition,  metamorphotypes  from  Maine,  and  New  Hampshire 
were  collected. 

LARVA.  Length  20-22  mm.,  width  3-4  mm.  Head:  Yellow 
brown,  with  dark  spots  and  blotches.  Thorax:  Nota  yellow  brown 
with  dark  spots.  Metanotum  without  setae  on  membrane.  Femora 
of  mid  and  hind  legs  with  several  extra  (i.e.  more  than  two)  setae 
ventrally.  Abdomen:  First  segment  with  5-8  setae  on  each  side 
dorsally  2-3  above  and  2-3  below  lateral  hump,  8-12  on  venter. 
Eighth  segment  with  6-8  setae  dorsally. 

GILLS.  Horsed:  II  0,  1;  HI  1,  1 ; IV  1,  1 ; V 1,  0-1.  Dorso- 
lateral: III  1,  0;  IV  1,  0.  Ventro-lateral:  II  0,  1 ; III  0,  1 ; IV  0,  1. 
Ve^ltral:  II  0,  1 ; HI  1,  1 ; IV  1,  1 ; V 1,  1 ; VI  1,  1 ; VII  1,  1. 

CASE.  A slightly  flattened  cylinder;  made  of  organic  matter, 
with  long  sticl^s  laterally  and  small  fragments  dorsally  and  ven- 
trally. 

MATERIAL  EXAMINED.  GEORGIA:  Dillard.  MAINE: 
Mount  Katahdin.  MASSACHUSETTS:  Savoy,  Williamsburg. 

NEW  HAMPSHIRE : Franconia  Notch,  Pinkham  Notch.  NEW 
YORK:  Dry  den,  Roscoe,  Raquette  Lake,  Slaterville  Springs,  Mc- 
Lean, Ithaca,  and  Cortland.  NORTH  CAROLINA : Highlands. 
SOUTH  CAROLINA:  Walhalla.  TENNESSEE:  Cades  Cove. 
VIRGINIA:  Shenandoah  National  Park,  Vesuvius,  Waynesboro 
and  Natural  Bridge. 

HABITS.  The  larvae  of  this  species  inhabit  streams  about  a 
yard  iii  width.  They  are  not  found  in  the  cold  spring-runs,  though 
they  often  overlap  with  the  down-stream  distribution  of  gentilis^ 
nor  do  they  frecpient  the  large,  warm  streams  of  guttifer,  though 
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again  there  may  be  a slight  overlap.  They  are  most  commonly  found 
with  the  larvae  of  scahripennis. 

There  is  one  case  in  the  material  studied  that  seems  to  have  the 
posterior  end  of  the  flat,  leaf  type. 

Pycnopsyche  scahripennis  (Rambnr) 

(Fig.  78) 

1842.  Limnephilus  scrahripennis  Rambnr,  Hist.  Nat.  Insect.  Nenr. 
p.  488. 

1950.  Pycnopsyche  scahripefinis,  Betten,  Ann.  Ent.  Soc.  Amer.  43 ; 
521,  figs.  42-48. 

This  species  is  recorded  from  Quebec  to  Georgia  and  west  to 
Michigan  and  Illinois.  Adults  vary  considerably,  especially  in  the 
configuration  of  the  apex  of  the  clasper.  Possibly  scaibripennis 
may  prove  to  be  a complex  of  closely  related  species.  Lloyd  (1921) 
and  Sibley  (1926)  have  described  the  immature  stages  of  this  form. 

Mature  male  pupae  have  been  collected  during  this  study  in  New 
York  and  North  Carolina. 

LARVA.  Length  20-25  mm.,  width  3-5  mm.  Head:  Golden- 
brown,  with  dark  spots  and  blotches.  Thorax:  Nota  golden-brown 
with  dark  spots.  Metanotnm  with  setae  on  membrane.  Femora  of 
all  legs  with  2 ventral  setae.  Abdomen:  First  segment  with  6-10 
setae  on  each  side  dorsally,  2-4  above  and  2-4  below  lateral  hump, 
8-15  on  venter.  Eighth  segment  with  6-8  setae  dorsally. 

GILLS.  Dorsal:  II  0,  1 ; III  1,  1 ; IV  1,  1.  Dor  so -lateral:  III 
1,  0;  IV  1,  0.  Ventro-lateral:  II  0,  1;  III  0,  1 ; IV  0,  1.  Yentral: 
II  0,  1 ; III  1,  1 ; IV  1,  1 ; V 1,  1 ; VI  1,  1 ; VII  1,  1. 

CASE.  Cylindrical;  made  of  plant  remains,  either  very  uni- 
formly of  leaf  fragments,  or  more  irregularly  of  wood  particles. 

MATERIAL  EXAMINED.  NEW  YORK : Slaterville  Springs, 
Danby,  Rockland.  NORTH  CAROLINA:  Highlands,  Wendell. 

HABITS.  The  larvae  seem  to  prefer  the  same  type  of  streams  as 
Inculenia,  but  do  have  a rather  wide  tolerance. 

The  larvae  construct  a flat  case  of  leaf  fragments  before  changing 
to  the  definitive  type  in  late  winter. 

Pycnopsyche  sonso  (Milne) 

1935.  Stenophylax  sonso  Milne,  Stud.  N.  Amer.  Trich.  2 : 32. 

1950.  Pycnopsyche  sonso,  Betten,  Ann.  Ent.  Soc.  Amer.  43  : 521,  figs. 
26-32. 

This  species  appears  to  have  a restricted  range  in  the  Southern 
Appalachians : Georgia,  North  and  South  Carolina,  and  Tennessee. 
The  immature  stages  have  not  been  described. 
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I have  reared  both  sexes  from  pupae  collected  on  Mt.  Mitchell, 
North  Carolina.  In  addition  tliere  is  a male  pupa  in  the  Illinois 
Natural  History  Survey  collection  from  Green’s  Creek,  Nortli  Caro- 
lina. 

The  cases  and  larval  sclerites  of  these  specimens  are  nearly  iden- 
tical to  those  of  Inculenfa.  All  the  material  reared  from  Green’s 
Creek  in  North  Carolina  diiriny  this  study  turned  out  to  be  lucu- 
lenta.  Therefore  I do  not  have  any  larvae  undisputably  this  species. 
Probably  some  larvae  are  included  in  the  material  thought  to  be 
luculenta. 

Genus  Clostoeca  Banks 

Closfoeca  Banks,  1943,  Bull.  Mus.  Comp.  Zook,  Harv.  92 : 352. 

Type  species:  Closfoeca  sperryae  Banks  1943  (by  Original  designa- 
tion). 

The  genus  Closfoeca,  containing  two  species,  is  limited  to  the 
western  part  of  the  Nearctic  Region.  Larvae  and  pupal  exuviae 
from  Corvallis,  Oregon  determined  as  C.  disjuncfa  (Bks.)  by  Ross 
have  been  studied.  Larvae  from  Washington  and  Alaska  in  the 
collections  of  the  Illinois  Natural  History  Survey  appear  to  be  iden- 
tical to  these. 

LARVA.  Length  15  mm.,  width  3 mm.  Head:  Reddish  brown, 
nearly  immaculate;  smooth  and  shining.  Thorax:  Sclerites  deep 
brown,  unmarked;  nota  smooth.  No  meso-  or  metasternal  sclerites. 
Abdomen:  First  segment  with  8-10  setae  on  each  side  dorsally,  3-4 
above  lateral  hump  and  6-8  on  each  side  ventrally.  First  segment 
with  lateral  and  ventral  sclerotized  areas.  Gills  anteriorly  on  seg- 
]nent  2.  Ventral  rings  on  segments  3-7. 

CASE.  Made  of  single  dorsal  and  ventral  rows  of  leaf  frag- 
ments, broadly  attached  around  the  edge  and  posteriorly.  In  cross- 
section  like  a somewhat  flattened  lemon. 

HABITS.  From  the  data  on  one  of  the  collections,  this  appears 
to  be  a stream  inhabiting  form. 

Stenophylacini  1 
(Fig.  43) 

The  larvae  here  described  are  from  Anaktuvuk  Pass,  Alaska, 
and  Great  Slave  Lake,  Canada  and  are  in  the  collection  of  the  Illi- 
nois Natural  History  Survey.  This  form  is  not  typical  of  the  steno- 
phylacines  as  the  anterior  metanotal  plates  and  submental  sclerites 
B are  reduced.  It  may  be  a chaetopterygine,  although  tins  tribe 
lias  not  been  reported  from  North  America. 

LARVA.  Length  15  mm.,  width  2-3  mm.  Head:  Reddish 
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brown ; with  pale  sears  posteriorly.  Submental  sclerites  B small. 
Thorax:  Xota  brown  with  a pale,  inconspicuous  central  stripe,  mus- 
cle scars  darker.  Mesonotum  rugose.  Legs  brown ; tarsal  claws 
very  long,  those  of  fore  legs  longer  than  tarsi,  those  of  other  legs 
subequal  to  tarsi.  Mesosternum  with  4—5  pairs  of  small  sclerites 
along  posterior  margin.  Ahdomen:  First  segment  with  about  7 
setae  on  each  side  dorsally,  4 above  lateral  hump,  40-50  on  venter. 
No  sclerotized  areas  on  first  segment.  Gills  anteriorly  on  segment  2. 
A'entral  rings  on  abdominal  segments  3—7. 

CASE.  Slightly  tapered  and  curved;  made  of  plant  matter, 
ephippia,  sclerites  of  insects,  flattened  stones  very  uniformly  placed. 

HABITS.  The  larvae  are  apparently  inhabitants  of  the  littoral 
areas  in  lakes. 

Tribe  Chieosttgmini  Schmid 

Chilostigmini  Schmid,  1955,  Mitt.  Schweiz.  Ent.  Ges.  28  : 213-214. 

The  Chilostigmini  constitute  a small  tribe  of  eight  genera  and 
eighteen  species.  The  group  is  primarily  circumpolar,  with  the 
southernmost  forms  entering  the  northern  part  of  the  United  States. 
Three  genera,  (fly pit o psyche,  J^sychoglypka,  and  Frenesia,  are 
found  in  the  Northeast.  The  immature  stages  of  one  species  of 
Glypho psyche  and  both  s]'>ecies  of  Frenesia  have  been  described 
previously. 

No  single  character  has  been  found  that  will  separate  all  the 
genera  from  the  other  tribes.  However,  the  combination  of  banded 
legs  and  long,  blade-like  setae  anteriorly  on  the  ]U‘onotum  will 
separate  the  Chilostigmini  from  the  other  Nearctic  genera  of  the 
Limnephilinae.  No  structural  basis  has  beeu  found  to  separate  the 
larvae  of  Psychoglyph  a from  the  larvae  of  the  tribe  Stenophylacini. 
It  is  possible  that  the  mandibles  may  be  different  in  the  two  groups, 
but  until  more  species  are  reared  it  is  impossible  to  be  sure.  In  the 
known  chilostigmine  larvae  the  left  mandible  has  4 apical  teeth  while 
the  known  Nearctic  Stenophylacini  larvae  have  5 teeth.  Submental 
sclerites  B and  the  ninth  tergite  are  also  similar  to  those  in  the 
st  enophy  1 a c ines . 

ClENERic  Key  to  the  Larvae  of  Chilostigmini 


1.  Gills  single  Psychoglypha 

Gills  mostly  in  clusters  of  2 or  3 2 

2.  Legs  annulate ; head  pale  with  dark  spots Glyphopsyche 

Legs  and  head  nearly  uniformly  pale  brown  Frenesia 


Genus  Frenesia  Betten  and  Mosely 
Frenesia  Betten  and  Mosely,  1940,  Walk.  Types  Trich.  Brit.  Mus., 
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p.  165. 

Type  species:  Lininephilus  difficilis  Walker  1852  (by  Original  desig- 
nation) . 

Frefiesia  contains  two  species,  both  restricted  to  the  northeastern 
part  of  the  Nearctic  Region.  The  biology  and  life  history  of  the 
genus  was  treated  by  Flint  (1958)  and  therefore  will  be  discussed 
only  briefly  here. 

The  larvae  of  the  genus  have  uniformly  brown  heads  and  thoracic 
nota.  Long,  blade-like  setae  are  borne  on  the  pronotnm  especially 
on  the  anterior  half  and  along  the  anterior  margin.  The  gills  are 
borne  in  clusters  of  two  or  three  filaments  on  the  anterior  segments. 
At  first  sight,  the  larvae  may  be  mistaken  for  larvae  of  Limnephilus, 
but  the  blade-like  setae  of  the  pronotnm  will  serve  to  separate  the 
two  genera. 

Key  to  the  larvae  of  Frenesia 

1.  Ventral  membranons  portion  of  the  anal  prolegs  with  10-12 


setae  missa 

Prolegs  without  setae  in  this  area difficilis 


Frenes ia  difficilis  ( W alker ) 

(Fig.  79) 

1852.  Lim  nepkllns  difficilis  Walker,  Cat.  Nenr.  Ins.  Brit.  Mns.  1 : 34. 
1940.  Frenesia  diffidlis,  Betten  and  Mosely,  Walk.  Types  Trich. 

Brit.  Mns.,  pp.  166-168,  fig.  83. 

Northeastern  North  America  is  the  center  of  distribution  of 
difficilis:  Nova  Scotia,  Maine  New  Hampshire,  Vermont,  Massachu- 
setts, Connecticut,  New  York,  Pennsylvania,  District  of  Columbia, 
and  Virginia.  The  larvae  and  pupae  of  this  species  have  been  pre- 
viously described  by  Lloyd  (1915a,  1921)  and  Flint  (1956). 

Many  larvae  and  pupae  collected  in  Sunderland  and  Chester- 
field, Massachusetts  were  reared  to  the  adult  stage. 

LARVA.  Length  13-15  mm.,  width  2-3  mm.  Head:  Brown 
with  pale,  indistinct  muscle  scars  posteriorly.  Thorax:  Nota  brown, 
also  with  pale  muscle  scars.  Mesosternum  with  4-5  pairs  of  small 
sclerotized  points.  Legs  pale  brown.  Abdomen:  First  segment  with 
6-10  setae  on  each  side  dorsally,  5 above  lateral  hump,  and  about 
50  on  venter.  Eighth  segment  with  about  25  setae  dorsally.  Ninth 
segment  with  2-3  setae  on  each  side  of  tergite.  Ventral  rings  on 
abdominal  segments  2-7.  Anal  claw  with  1 accessory  tooth. 

GILLS.  Dorsal:  II  2,  3;  III  3,  3 ; IV  2-3,  1-2;  V 2,  1-2;  VI 
1-2,  1;  VII  1-2,  1.  Dorso-Uteral:  III  1-2,  0;  IV  0-1,  0.  Ventro- 
kitercd:  II  0,  1-2;  III  0,  1.  Ventral:  II  I,  3 ; III  2,  3 ; IV  2,  3 ; 
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y 1-2,  2-3;  VI  1,  2;  VII  1,  1-2. 

CASE.  Cylindrical  slightly  tapered  and  curved ; generally  made 
of  small  sand  grains  with  some  organic  matter ; rarely  entirely  of 
one  or  the  other. 

MATERIAL  EXAMINED.  MAINE:  Mount  Katahdin.  MAS- 
SACHUSETTS : Chesterfield,  Conway,  Sunderland.  NEW  HAMP- 
SHIRE : Fabayan.  NEAV  YORK:  Dryden,  Slaterville  Springs, 
McLean. 

HABITS.  This  subject  was  more  completely  discussed  by  Flint 
(1956),  from  which  the  following  is  extracted. 

The  larvae  are  found  in  small,  cold  brooks  rarely  over  a yard 
wide.  The  eggs  hatch  in  March  or  April  and  larval  development  is 
complete  by  late  September.  After  attaching  their  cases  to  the 
undersides  of  rocks  and  sticks,  the  larvae  pupae.  Emergence  takes 
place  from  early  October  through  November,  though  the  adults  may 
be  found  into  January.  The  winter  is  passed  in  the  egg  stage  on 
the  banks  of  the  larval  habitat. 

A few  adults  have  been  taken  in  June.  These  probably  repre- 
sent specimens  that  developed  slowly  as  larvae,  and  then  were  pre- 
vented from  emerging  until  spring  by  the  onset  of  cold  weather. 

Frenesia  missa  (Milne) 

(Fig.  44,  80) 

1935.  Cliilostigma  missa  Milne,  St.  N.  Amer.  Trich.  2 : 35-36. 

1944.  Frenesia  missa,  Ross,  Bull.  111.  Nat.  Hist.  Snrv.  23(1)  : 199- 
200,  figs.  689-91. 

This  species  is  known  from  the  Northeast,  but  also  is  found  in 
the  Midwest:  Maine,  New  Hampshire,  Massachusetts,  New  York, 
Pennsylvania,  Maryland,  District  of  Columbia,  Virginia,  Illinois, 
Michigan,  Minnesota,  Iowa  and  Ontario.  The  immature  stages  were 
described  by  Ross  (194-4)  and  Flint  (1956). 

Larval  and  pupal  material  of  this  species  collected  in  Sunder- 
land, Massachusetts  was  reared  to  the  adult  stage. 

LARVA.  Length  11-12  mm.,  width  2 mm.  Head:  Brown,  with 
pale  inconspicuous  muscle  sears  posteriorly.  Thorax:  Nota  brown, 
with  pale  sears.  Several  setae  laterad  of  anterior  metathoracic 
plates.  Mesosternum  with  small  sclerites  pale  and  indistinct.  Legs 
brown.  Abdomeii:  First  segment  with  about  15  setae  on  each  side 
of  dorsal  hump,  venter  with  about  100  setae.  Eighth  segment  with 
approximately  35  setae  dorsally.  Ninth  segment  with  8-10  pairs  of 
setae  laterad  of  tergite.  Ventral  rings  on  segments  2-7.  Membran- 
ous ventral  portion  of  anal  prolegs  with  10-12  setae.  Anal  claw 
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with  a single  accessory  tooth. 

GILLS.  Dorsal:  li  2,  3;  III  3,  2-3;  IV  2-3,  I;  V 1-2,  1;  VI 
1-2,  0-1;  VII  1,  0-1.  Dorso-lateral:  III  0-1,  0.  V entro-lateral: 
II  0,  0-1;  III  0,  0-1.  Ve7itral:  II  1-2,  3;  III  1-2,  3;  IV  1-2,  3; 
V 1,  3;  VI  0-1,  2;  VII  0-1,  1-2. 

CASE.  C^^lindrical,  slightly  tapered  and  curved;  made  of  small 
sand  grains,  very  rarely  with  1 or  2 pieces  of  organic  matter. 

MATERIAL  EXAMINED.  ILLINOIS : Vandalia.  MASSA- 
CHUSETTS : Sunderland.  NEW  YORK : Slaterville  Springs,  Dry- 
den,  Cortland.  ONTARIO:  Kendal. 

HABITS.  The  larvae  of  this  species  seem  to  prefer  spring-fed 
seepage  areas  although  they  are  also  found  in  small,  cold  streams. 
Often  they  are  found  Avhere  the  water  is  not  deep  enough  to  cover 
the  cases.  The  life  cycle  is  the  same  as  that  of  difficilis. 

Genus  Psychoglypha  Ross 

PsychogJijpha  Ross,  1944,  Bull.  111.  Nat.  Hist.  Snrv.  23(1)  : 201-202. 
Type  species:  Glyplio psyche  aviyo  Ross  1941  (by  Original  desig- 
nation) . 

Vsychoylypha.  is  the  largest  genus  in  the  tribe.  It  contains  seven 
species.  Tlie  genus  is  limited  to  the  western  half  of  the  Nearctic 
Region,  except  for  one  species  Avliich  enters  the  Northeast.  The  im- 
mature stages  have  been  hitherto  nnknoAvn. 

The  larval  head  is  rather  elongate,  and  basically  yellow  with  dark 
spots  and  infnscations.  In  alashensis  the  pronotal  setation  is  nor- 
mal, but  some  Avestern  material  that  might  be  of  this  genus  has  the 
modified  blade-like  setae  of  the  other  chilostigmines.  Like  the  head, 
the  thoracic  notae  are  yelloAv  Avith  dark  spots.  The  legs  are  yelloAV 
AAuth  dark  annuli.  A similarity  to  the  Stenophylacini  is  shoAvn  by 
the  single  gill  filaments. 

Psychoglypha  alashensis  (Banks) 

(Fig.  45,  81) 

1908.  Plaiyphylax  alaskcnsis  Banks,  Trans.  Amer.  Ent.  Soc.  34: 
265,  fig.  14. 

1938.  Glyphopsyche  suhhorealis,  Ross,  Psyche  45  : 31,  fig.  54. 

1952.  Psychoglypha  alasccnsis,  Schmid,  Arch,  f . Hydrobiol.  45 : 
118-21,  figs.  94-102. 

This  species  is  transcontinental  in  distribution,  being  known 
from  Alaska,  Yukon,  British  Columbia,  Utah,  Michigan,  Ncav  York, 
Ontario,  Ncav  Hampshire,  and  Maine.  Until  1952,  Avhen  Schmid 
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established  the  identity  of  the  female  type  of  alasli'enms,  this  species 
had  been  known  by  the  name  suhhorealis  (Bks.). 

Adults  Avere  reared  during  this  study  from  larvae  collected  in 
Pinkham  Notch,  Ncav  Hampshire  on  Angnst  24,  1957  and  from 
pupae  collected  in  Leskard,  Ontario  on  October  12,  1957. 

LARVA.  Length  17-18  mm.,  width  2-3  mm.  Head:  YelloAv, 
with  dark  spots  posteriorly  and  infnscations  anteriorly.  Thorax: 
Nota  yelloAvish  Avith  dark  spots.  Metanotnm  with  several  sclerotic 
points  laterad  of  anterior  plates.  Meso-  and  metasterna  Avith  3-4 
pairs  of  small  sclerotized  points.  Legs  yelloAvish  with  dark  annuli 
apically  on  tarsi  and  tibiae,  and  less  conspicnons  annnli  near  mid- 
dle of  femora,  trochanters,  and  anterior  coxae.  Abdomen:  First 
segment  Avith  5-6  setae  on  each  side  of  dorsal  hump,  each  on  a small 
sclerite;  5-6  aboA^e,  and  3-4  below  the  lateral  hump,  each  group  on 
a sclerotized  area;  ventrally  with  18-20  setae  on  small  sclerites. 
Ventral  rings  present  on  segments  2-7.  Eighth  segment  Avith  6-8 
setae  dorsally.  Anal  claw  with  a single  accessory  tooth. 

GILLS.  'Dorsal:  II  1,  1;  III  1,  1 ; IV  1,  1 ; V 1,  1 ; XI  1,  1; 
VII  0-1,  0-1.  Dorso-lateral:  II  0-1,  0;  III  1,  0;  IV  1,  0.  Ventro- 
lateral: II  0,  1 ; 111  0,  1 ; I V 0,  1.  Ventral:  II  1,  1 ; HI  1,1;  IV  1,1 ; 
V 1,  1;  VI  1,  1;  VII  1,  1. 

CASE.  Cylindrical,  slightly  tapered  and  curved;  made  of  sand 
particles  and  some  organic  matter. 

MATERIAL  EXAMINED.  MAINE : Millinocket.  NEAV 

HAMPSHIRE : TAvin  Mountain,  Pabayan,  Mount  Washington, 
Pinkham  Notch.  ONTARIO  : Kendal,  Leskard. 

HABITS.  The  larvae  are  found  in  the  sloAver  areas  and  mar- 
gins of  pools  of  cold  northern  streams.  Most  of  these  streams  are 
about  a yard  Avide,  but  the  larA^ae  are  also  found  in  the  Ammonoosnc 
River  in  New  Hampshire  which  is  about  5-10  yards  Avide  and  a foot 
or  tA\m  deep.  They  are  often  A^ery  abundant,  up  to  seA^eral  dozen 
per  scjnare  foot,  in  faAX)red  areas. 

The  species  is  an  antnmnal  form  that  flies  during  October  and 
NoA^mber  in  the  Northeast.  Partially  groAvn  larvae  have  been  found 
in  Ontario  in  late  June,  and  even  as  late  as  early  Angnst  in  Tnck- 
erman’s  Ravine  on  Mt.  AVashington.  By  late  Angnst  most  larvae 
are  fully  groAAm,  and  the  mature  pupae  are  found  by  the  middle  of 
October.  It  is  Jiot  knoAvn  Avhat  stage  OA^erAvinters,  but  the  general 
similarity  to  tlie  life  cycle  of  Frenesia  strongly  suggests  that  it  is 
the  egg. 

At  pupation  time  the  species  seems  to  disappear  from  the  stream, 
and  the  sites  AA^here  one  Avonld  normally  look  for  pupae,  shoAV  noth- 
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ing*.  In  Southern  Ontario  in  the  fall  of  1957  nearly  a clay  was  spent 
in  a vain  search  for  pupae  in  the  streams  where  the  larvae  had  been 
abnnclant  earlier  in  the  year.  They  were  finally  located  by  using 
the  following  technique.  The  top  inch  or  two  of  larger  stones  was 
brushed  aside,  then  the  next  several  inches  were  removed  by  fan- 
ning the  bottom  with  the  hands  almost  touching  the  substrate.  A 
current  of  water  was  thus  directed  against  the  bottom  carrying  the 
sand  and  fine  gravel  away.  When  the  water  cleared,  several  pupal 
cases  were  often  visible  in  the  bottom  of  the  hole.  Using  this  method 
it  was  soon  discovered  that  the  pupae  were  concentrated  along  the 
margins  of  the  pools  in  the  substrate  of  sand  and  fine  gravel.  An 
evident  flow  of  water  over  the  area  also  appeared  to  be  necessary. 

Genus  Glyphopsyche  Banks 

(rlyphopsyche  Banks,  1904,  Proc.  Ent.  Soc.  Wash.  6 : 141. 

Type  species : Glyphopsyche  hryanti  Banks  1904  = Phryganea  irro- 
rata  (Fabricius)  1781  ( by  Original  designation). 

The  Nearctic  genus  Glyphopsyche  contains  two  species,  one  being 
transcontinental,  the  other  limited  to  Missouri.  The  immature  stages 
of  missouri  are  described;  the  probable  larva  of  the  other  species  is 
now  known. 

The  color  pattern  of  the  head,  thoracic  nota,  and  legs  is  basically 
like  that  of  Psychoglyplia ; yellow  with  dark  spots  on  the  head  and 
thorax,  and  annulate  legs.  However,  certain  structural  characters, 
such  as  modified  setae  on  the  pronotum  and  multiple  gill  filaments, 
are  similar  to  those  of  Frenesia.  In  addition  the  larvae  have  long, 
])lade-like  setae  on  the  ninth  tergite  and  anal  sclerites. 

Key  to  the  larvae  Glyphopsyche 

1.  Femora,  tibiae,  and  tarsi  each  with  apical  annuli  missouri 

Femora  with  median  annuli,  tibiae  with  apical  annuli,  tarsi 
immaculate  irrorata 

Glyphopsyche  irrorata  (Fabracius) 

(Fig.  46,  82) 

1781.  Phrygamea  irrorata  Fabricius,  Spec.  Insect.,  p.  389. 

1944.  Glyphopsyche  irrorata,  Ross,  Bull.  111.  Nat.  Hist.  Surv.  23(1)  : 
201,  fig.  693. 

1952.  Glyphopsyche  irrorata,  Schmid,  Arch.  f.  Hydrobiol.  47:  88- 
92,  figs.  23-29. 

This  species  has  a transcontinental  distribution : Yukon,  British 
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Columbia,  Wyoming,  Ontario,  Michigan,  New  York,  New  Hamp- 
shire, and  Maine.  The  immature  stages  were  previously  unknown. 

The  larva  ascribed  to  this  species  have  not  been  reared,  but  their 
great  similarity  to  those  of  m.issouri  leaves  little  room  for  doubt  as 
to  the  specific  identity. 

LARVA.  Length  15-17  mm.,  width  3 mm.  Head:  Yellowish, 
with  dark  spots  posteriorly  and  infuscations  anteriorly.  Labrum 
with  a central  dark  spot.  Thorax:  Pronotum  yellowish  brown  with 
dark  spots  at  bases  of  setae  and  posteriorly;  anteriorly  with  many 
pale  blade-like  setae.  Mesonotum  pale  brown  with  darker  muscle 
scars.  Meso-  and  metasterna  with  3-4  pairs  of  small  sclerites,  those 
of  mesosternum  often  fusing  irregularly.  Legs  yellowish  with  black 
annuli  near  middle  of  femora  and  apically  on  tibiae.  Abdomen: 
First  segment  with  2 large  setae  on  each  side  of  dorsal  hump,  3-5 
above  and  6-8  below  lateral  hump,  approximately  30  on  venter. 
Ventral  rings  on  segments  3-7.  Eighth  segment  with  about  20 
setae  dorsally.  Anal  claw  with  one  large  and  several  small  accessory 
teeth. 

GILLS.  Dorsal:  IT  3,  3 ; HI  3,  3 ; TV  3,  3 ; V 2-3,  2-3 ; VI  2-3, 
2-3;  VII  2-3,  1-2;  VIll  1-2,  0.  Dorso-laieral:  II  2,  0;  III  2-3,  0; 
IV  2-3,  0;  V 1-2,  0;  VI  1,  0;  VII  0-1,  0;  VIII  0-1,  0.  Ventro- 
la.teral:  II  0,  2-3 ; III  0,  2 ; IV  0,  1-2 ; V 0,  1-2 ; VI  0,  1 ; VII  0,  0-1 . 
Ventral:  II  3,  3 ; III  3,  3 ; IV  3,  3 ; V 3,  3 ; VI  2-3,  3 ; VII  2,  2. 

CASE.  Cylindrical  and  slightly  tapered;  made  of  sticks  placed 
longitudinally ; irregular. 

MATERIAL  EXAMINED.  NEW  HAMPSHIRE  : Mount  Wash- 
ington. NEW  YORK:  Blue  Mountain  Lake.  WYOMING:  Yellow- 
stone National  Park.  YUKON : Alaska  Highway  Mile  Post  840. 

HABITS.  The  little  data  available  is  somewhat  confusing.  Her- 
mit Lake  on  Mt.  Washington  is  a small,  darkly-colored  mountain 
pond,  surrounded  by  a sphagnum  mat.  The  larvae  were  abundant, 
around  the  edges,  at  least,  during  August.  In  the  New  York  local- 
ity the}"  were  found  on  the  sand  and  silt  margins  of  the  brook  where 
it  is  impounded  above  a small  dam. 

Adults  were  recorded  by  Schmid  (1952)  from  Vancouver  Island 
in  December,  March,  and  April.  Leonard  and  Leonard  (1949  ) took 
adults  in  Michigan  from  January  18  to  March  30.  This  is  the  only 
instance  of  a North  American  trichopteran  being  taken  consistently 
during  the  late  winter  months.  All  the  larvae  taken  by  the  author 
in  late  summer  v/ere  almost  fully  grown,  indicating  that  hatching 
probably  took  place  in  spring.  The  life  cycle  of  this  species  will 
probably  prove  to  be  quite  distinctive. 
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Glypho psyche  missouri  Ross 

1944.  Glyphopsyche  missouri  Ross,  Bull.  111.  Nat.  Hist.  Surv.  23(1)  : 
200-201'  fig*.  692. 

This  species  is  known  only  from  a single  locality  in  iMissonri. 
Ross  (1944)  described  the  larvae  and  pupae.  As  the  material  stud- 
ied and  described  has  been  preserved  for  a considerable  time,  it  is 
quite  likely  that  it  may  be  darker  than  in  life. 

The  following  description  is  drawn  up  from  material  furnished 
by  H.  II.  Ross  from  the  original  collections. 

LARVA.  Length  14  mm.,  width  2.5  mm.  Head:  Red-brown, 
faint  indications  of  dark  spots  posteriorly.  Thorax:  Nota  reddish- 
brown,  faint  indications  of  marks.  Pronotnm  with  dark  blade-like 
setae.  Mesosternnm  with  sclerites  fused  irregularly,  metasternnm 
with  3-4  small  pale  points.  Legs  with  dark  apical  annuli  on  femora, 
tibiae,  and  tarsi.  Abdomeu:  First  segment  with  5-6  setae  on  ea''h 
side  dorsally,  4—5  above  and  8-10  below  lateral  hump,  35-40  on 
venter.  Ventral  rings  on  segments  3-7.  Eighth  segment  with  about 
35  setae  dorsally.  Anal  claw  with  1 large  and  several  smaller  teetii. 

GILLS.  Dorsal:  11  2-3,  3;  111  3,  3;  IV  3,  3;  V 2-3,  0-1;  VI 
1-2,  0 ; VII  0-1,  0.  Dorso-laieral:  111  2,  0 ; IV  2,  0 ; V 0-1,  0.  Ven- 
iro-lateral:  II  0,  2;  111  0,  2;  IV  0,  1.  Ventral:  11  0,  3;  111  3,  3; 
IV  3,  3 ; V 2,  3 ; VI  0-2,  3 ; VII  0,  1-2. 

CASE.  Cylindrical,  slightly  tapered  and  curved  made  of  small 
sand  grains  and  protruding  pieces  of  plant. 

MATERIAL  EXAMINED.  MISSOURI : Saint  James. 

HABITS.  Ross  (1944)  gave  some  details  of  the  biology,  from 
which  the  following  is  extracted.  The  colony  is  located  at  Meramec 
Spring,  Missouri  which  is  in  the  nature  of  a large  under  ground 
]’iver.  All  stages  Avere  found  in  great  numbers  in  late  September 
and  early  October.  Adults  were  found  in  floating  beds  of  Avater 
cress,  from  Avhich  they  were  driven  by  submersion  of  the  plant  mats. 
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Onocosmoecus  quadrinotatus  (Banks). 

Figure  1. 

la.  Labrum,  dorsal,  with  setae  numbered. 

lb.  Head,  anterior,  with  setae  numbered.  Ant,  antenna ; fc, 
fronto-clypens ; ge,  gena. 

lc.  Head,  posterior,  with  setae  numbered.  Ge,  gena ; gu,  gnla. 

ld.  Fore  leg,  posterior.  Cx,  coxa ; fe,  femur ; ta,  tarsus ; tc, 
tarsal  claw ; ti,  tibia ; tr,  trochanter  . 

le.  Mid  leg,  posterior. 

lf.  Hind  leg,  posterior. 

lg.  Maxillo-labinm,  ventral.  A,  sclerite  A of  snbmentnm ; b, 
scclerite  B of  submentum ; ca,  cardo ; ga,  galea ; Ip,  labial 
palp ; me,  mentinn ; mp,  maxillary  palp ; pf,  palpifer ; pg, 
palpiger ; st,  stipes ; v,  ventral  rod. 

111.  Right  mandible,  ventral. 

li.  Right  mandible,  niesal. 

lj.  Prolenra.  Em,  epimeron ; es,  episternnm ; ps,  pleural  suture ; 

tr,  trochantin. 

lk.  Mesopleuron. 

ll.  Metapleuron. 

lm.  Head,  frontal,  with  color  pattern. 

ln.  Thorax,  dorsal,  with  color  pattern. 

lo.  Ninth  tergite,  dorsal. 

lp.  Tenth  segment  and  anal  proleg,  lateral.  Ac,  anal  claw;  at, 
accessory  tooth ; b and  c,  sclerites  of  anal  proleg. 
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Ironoquia  parvula  (Banks). 
Figure  2. 

2a.  Head,  anterior. 

2b.  Thorax,  dorsal. 

2c.  Femora  and  trochanters,  posterior. 

2d.  Snbmentnm. 


Ironoquia  punctatissima  (Walker). 
Figure  3. 

3a.  Head,  anterior. 

3b.  Thorax,  dorsal. 

3c.  Femora  and  trochanters,  posterior. 

3d.  Snbmentnm. 

3e.  Ninth  tergite. 


Dicosmoecus  gilvipes  Hagen. 
Figure  4. 

4a.  Fore  leg,  posterior. 

4b.  Snbmentnm. 

4c.  Ninth  Tergite. 


Ecclisomyia  conspersa  Banks. 

Figure  5. 


5a.  Head,  anterior. 

5b.  Thorax,  dorsal. 

5c.  Femora  and  trochanters,  posterior. 
5d.  Ninth  tergite. 
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Pedomoecus  sierra  Ross. 

Figure  6. 

6a.  Head,  anterior. 

6b.  Thorax  and  first  abdominal  segment,  dorsal. 

6c.  Femora  and  trochanters  of  fore  and  mid  legs,  posterior. 
6d.  Hind  leg,  posterior. 

6e.  Ninth  tergite. 

Dicosmoecinae  1. 

Figure  7. 

7a.  Head,  anterior. 

7b.  Thorax,  dorsal. 

7c.  Fore  leg,  posterior. 

7d.  Snbnientnm. 

Dicosmoecinae  2. 

Figure  8. 

8a.  Head,  anterior. 

8b.  Thorax,  dorsal  . 

8e.  Ninth  tergite. 

Apatania  incerta  Banks. 

Figure  9. 

9a.  Head,  anterior. 

9b.  Head,  posterior 
9c.  Thorax,  dorsal 

9d.  Femora  and  trochanters,  posterior. 

9e.  Ninth  tergite. 

9f.  Ninth  tergite  of  North  Carolina  specimen. 

9g.  Snbnientnm. 
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Apatania  stigmatella  (Zetterstedt) . 
Figure  10. 

10a.  Head,  anterior. 

10b.  Thorax,  dorsal. 

Neophylax  concinnus  McLachlaii. 

Figure  11. 

lla.  Head,  anterior. 

llb.  Thorax,  dorsal  . 
lie.  Labrum,  dorsal. 

lid.  Ninth  tergite. 

lie.  Right  mandible  of  mature  larva,  ventral. 

llf.  Right  mandible  of  recently  molted  larva,  ventral. 

llg.  Legs,  posterior. 

nil.  Maxillo-labinm,  ventral. 

Hi.  Head,  posterior 

Neophylax  ayanus  Ross. 

Figure  12. 

12a.  Head,  anterior. 

12b.  Right  half  of  pronotum. 

Neophylax  oligius  Ross. 

Figure  13. 

13a.  Head,  anterior. 

Neothremma  alicia  Banks. 

Figure  14. 

14a.  Head,  anterior. 

14b.  Thorax,  dorsal. 

14c.  Ninth  tergite. 

14d.  Gula. 

14e.  Femora  and  trochanters,  posterior. 
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Oligophlebodes  minuta  (Banks). 
Figure  15. 

15a.  Head,  anterior. 

15b.  Thorax,  dorsal. 

15c.  Gula. 

15d.  Ninth  tergite. 

15e.  Femora  and  trochanters,  posterior. 

Genus  D Ross 
Figure  16. 

16a.  Head,  anterior. 

16b.  Thorax,  dorsal. 

Goera  calcarata  (Banks). 
Figure  17. 

17a.  Head,  anterior. 

17b.  Thorax,  dorsal. 

17c.  Femora  and  trochanters,  posterior. 

Goera  fuscula  Banks. 
Figure  18. 

18a.  Head,  anterior. 

18b.  Metathorax,  dorsal. 

Goera  stylata  Ross. 
Figure  19. 

19a.  Head,  anterior. 

19b.  Metathorax,  dorsal. 
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Goerita  semata  Ross. 

Figure  20. 

20a.  Head,  anterior. 

20b.  Thorax,  dorsal. 

20c.  Legs,  posterior. 

Pseudostenophylax  uniformis  (Bet ti  n 
Figure  21. 

21a.  Head,  anterior. 

21b.  Thorax,  dorsal. 

21c.  Femora  and  trochanters,  posterior. 

21d.  Snbineiitnm. 

21e.  Ninth  tergite. 


Genus  A Ross. 

Figure  22. 

22a.  Head,  anterior. 

22b.  Femora  and  trochanters,  posterior. 

Limnephilus  indivisus  Walker. 
Figure  23. 

23a.  Head,  anterior. 

28b.  Thorax,  dorsal. 

Limnephilus  rhombicus  (Linnaeus). 
Figure  24. 

24a.  Head,  anterior. 

Limnephilus  submonilifer  Walker. 
Figure  25. 

25a.  Head,  anterior. 

Limnephilus  sericeus  (Say). 
Figure  26. 

26a.  Head,  anterior. 

26b.  Thorax,  dorsal. 
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Limnephilus  species  1. 

Figure  27. 

27a.  Head,  anterior. 

27b.  Thorax,  dorsal. 

Grammotaulius  lorettae  Denning. 
Figure  28. 

28a.  Head,  anterior. 

28b.  Thorax,  dorsal. 

28c.  Ninth  tergite. 

Nemotaulius  hostilis  (Hagen). 
Figure  29. 

29a.  Head,  anterior. 

29b.  Thorax,  dorsal. 

29c.  Ninth  tergite. 

Anabolia  sordida  Hagen. 
Figure  30. 

30a.  Head,  anterior. 

30b.  Thorax,  dorsal. 

Asynarchus  curtus  (Banks). 
Figure  31. 

31a.  Head,  anterior. 

31b.  Thorax,  dorsal. 

Lenarchulus  pulchellus  (Banks). 
Figure  32. 

32a.  Head,  anterior. 
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Lenarchulus  pulchellus  (Banks). 
Figure  32. 

32b.  Thorax,  dorsal. 

Platycentropus  radiatus  (Say). 
Figure  33. 

33a.  Head,  anterior. 

33b.  Thorax,  dorsal. 

33c.  Legs,  posterior. 

33d.  Ninth  tergite. 

33e.  Snbmentnm. 

Hesperophylax  designatus  (Walker). 
Figure  34. 

34a.  Head,  anterior. 

34b.  Thorax,  dorsal. 

34c.  Ninth  tergite. 

Limnephilini  1. 

Figure  35. 

35a.  Head,  anterior. 

35b.  Thorax,  dorsal. 

Limnephilini  3. 

Figure  36. 

36a.  Head,  anterior. 

36b.  Thorax,  dorsal. 
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Hydatophylax  argus  (Harris). 
Figure  37. 

37a.  Head,  anterior. 

37b.  Thorax,  dorsal. 

37c.  Ninth  tergite. 

37d.  Submentum. 

Pycnopsyche  divergens  (AValker). 
Figure  38. 

38a.  Head,  anterior. 

38b.  Femur  of  metathoracic  leg,  posterior. 

Pycnopsyche  gentilis  (McLachlan  ). 
Figure  39. 

39a.  Head,  anterior. 

39b.  Thorax,  dorsal. 

Pycnopsyche  guttifer  (Walker). 
Figure  40. 

40a.  Head,  anterior. 

40b.  Thorax,  dorsal. 

Pycnopsyche  luculenta  (Betten). 
Figure  41. 

41a.  Femur  of  metathoracic  leg,  posterior. 

Clostoeca  disjuncta  (Banks). 
Figure  42. 

42a.  Head,  anterior. 

42b.  Thorax,  dorsal. 

Stenophylacini  1. 

Figure  43. 

43a.  Head,  anterior. 

43b.  Thorax,  dorsal. 

43c.  Submentum. 
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Frenesia  missa  (Milne). 
Figure  44. 

44a.  Head,  anterior. 

44b.  Thorax,  dorsal. 

44c.  Apex  of  abdomen,  ventral. 

Psychoglypha  alaskensis  (Banks). 
Figure  45. 

45a.  Head,  anterior. 

45b.  Thorax,  dorsal. 

45c.  Mesothoracic  leg,  posterior. 

Glyphopsyche  irrorata  (Banks). 
Figure  46. 

46a.  Head,  anterior. 

46b.  Thorax,  dorsal. 

46c.  Mesothoracic  leg,  posterior. 

46 d.  Subinentum. 

46c.  Apex  of  abdomen,  dorsal. 
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47,  Onocosmoecus  quadrinotatus  (Banks),  case,  dorsal. 

48,  Ironoquia  parvula  (Banks),  case,  lateral. 

49,  Ironoquia  punctatissima  (Walker),  case,  lateral. 

50,  Apatania  incerta  Banks,  case,  dorsal. 

51,  Apatania  incerta  Banks,  case,  lateral. 

52,  Neophylax  concinnus  McLaclilan,  case,  dorsal. 

53,  Neophylax  consimilis  Betten,  case,  lateral. 

54,  Pseudostenophylax  uniformis  Betten),  case,  lateral. 

55,  Limnephilus  indivisus  AValker,  case,  dorsal. 

56,  Limnephilus  sericeus  (Say),  case,  lateral. 

57,  Limnephilus  submonilifer  (AValker),  case,  lateral. 

58,  Grammotaulius  lorettae  Denning,  case,  dorsal. 
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59,  Nemotaulius  hostilis  (Hagen),  case,  dorsal. 

60,  Nemotaulius  hostilis  (Hagen),  case,  dorsal. 

61,  Nemotaulius  hostilis  (Hagen),  case,  dorsal. 

62,  Anabolia  sordida  Hagen,  case,  lateral. 

63,  Anabolia  bimaculata  (Walker),  case,  ventral. 

64,  Anabolia  consocia  (Walker),  case,  lateral. 

65,  Asynarchus  curtus  (Banks),  case,  lateral. 

66,  Asynarchus  curtus  (Banks),  ease,  lateral. 

67,  Platycentropus  radiatus  (Say),  case,  lateral. 

68,  Hesperophylax  designatus  (Walker),  case,  lateral. 

69,  Limnephilini  3,  case,  lateral. 

70,  Hydatophylax  argus  (Harris),  case,  lateral. 
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71,  Pycnopsyche  divergens  (A¥alker),  case,  lateral. 

72,  Pycnopsyche  gentilis  (McLachlan),  case,  dorsal. 

73,  Pycnopsyche  gentilis  (McLachlan),  case,  dorsal. 

74,  Pycnopsyche  gentilis  (McLachlan),  case,  dorsal. 

75,  Pycnopsyche  guttifer  (AValker),  case,  lateral. 

76,  Pycnopsyche  lepida  group,  case,  lateral. 

77,  Pycnopsyche  luculenta  (Betten),  case,  dorsal. 

78,  Pycnopsyche  scabripennis  (Rambnr),  case,  ventral. 

79,  Frenesia  difficilis  (AValker),  case,  lateral. 

80,  Frenesia  missa  (Milne),  case,  lateral. 

81,  Psychoglypha  alaskensis  (Banks),  case,  lateral. 

82,  Glyphopsyche  irrorata  (Fabricins),  ease,  lateral. 
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Index 

Valid  names  in  Roman ; synonyms  in  italics. 


ndinorsus,  Nemotaulius,  54 
alascensis,  Psychoglypha,  82 
alaskensiSf  Platyphylax,  82 

Psychoglypha,  82,  83,  110,  116 
alieia,  Neothremma,  5,  31,  98 
Anabolia,  6,  16,  45,  46,  56,  61 
aiiiqua,  Neophylax,  30,  31 
Apatania,  4,  14,  15,  26 
Apataninae,  9,  13,  15,  26 
Archeophylax,  7,  28 
arga,  Phryganea,  69 
argus,  Astenopliylax,  69 

Hydatophylax,  6,  50,  69,  71,  108, 
114 

Asienophylax,  69 
Asyiiarchus,  16,  45,  46,  60 
atomarius,  Grammotaulius,  53 
atripes,  Dicosmoecus,  4 
aiitiimnus,  Neophylax,  4 
avigo,  Glyphopsyche,  82 
ayaims,  Neophylax,  30,  31,  98 

betteni,  Grammotaulius,  5,  53 
bimaeulata,  Anabolia,  5,  56,  57,  114 
himaculatus,  LimnepJiilus,  57,  58 
hrevilinea,  Grammotaulius,  54 
hryanti,  Glyphopsyche,  84 

Caborius,  4,  20 

ealcarata,  Goera,  35,  36,  37,  38,  100 
canadensis,  Limnephilus,  5 
Chaetopterygini,  45 
Chilostigma,  7 
Chilostigmini,  7,  45,  79 
Clostoeca,  7,  69,  78 
coloradensis,  Oligophlebodes,  31 
comhinatus,  Limnephilus,  5 
concinnus,  Neophylax,  4,  29,  30,  31,  98, 
il2 

conclusa,  Goera,  34 
conerus,  Limnephilus,  60 
consimilis,  Neophylax,  4,  30,  112 
consocia,  Anabolia,  5,  56,  58,  114 
Arctoecia,  6,  58,  73 
corisocius,  Limnephilus,  58 
eonspersa,  Ecclisomyia,  24,  94 
crassus,  Lenarchus,  62 
cnrta,  Anabolia,  60 
curtus,  Asynarchus,  60,  104,  114 
Limnephilus,  60 


designatus,  Hesperophylax,  6,  65,  106, 
114 

Limnephilus,  65 
despectus,  Limnephilus,  52 
Dicosmoecinae,  13,  14,  15,  17,  41,  44 
Dicosmoecus,  4,  17,  18,  23 
difficilis,  Frenesia,  7,  80,  82,  116 
Limnephilus,  80 
digitata,  Ecclisomyia,  24 
disjuncta,  Clostoeca,  78,  108 
divergens,  Limnephilus,  72 

Pycnopsyche,  71,  72,  74,  108,  116 
Drusinae,  13 
Drusinus,  41 

Ecclisomyia,  4,  14,  17,  18,  24,  44 
Ecclisopteryginae,  13,  17 
Ecclisopteryx,  14 
edwardsi,  Pseudostenophylax,  44 
externus,  Limnephilus,  5 

fimbriata,  Apatania,  26 
Frenesia,  16,  79,  83,  84 
fumosus,  Pseudostenophylax,  41 
fuscula,  Goera,  35,  36,  38,  100 
fuscus,  Neophylax,  30,  31 
f usorius,  Steyiophylax,  60 

gentilis,  Pycnopsyche,  6,  58,  71,  73,  76, 
108,  116 
Stenophylax,  73 
Genus  A,  5,  41,  43,  102 
Genus  C,  4,  28 
Genus  D,  5,  29,  32,  100 
Genus  1,  Dicosmoecinae,  13,  17,  18,  25, 
96 

Limnephilini,  46,  66,  67,  106 
Stenophylacini,  69,  78,  108 
Genus  2,  Dicosmoecinae,  14,  17,  18,  25, 
44,  96 

Limnephilini,  46,  67 
Genus  3,  Limnephilini,  46,  62,  67,  106, 
114 

gilvipes,  Dicosmoecus,  4,  23,  94 
Glyphopsyche,  16,  79,  84 
Glyphotaelius,  54 
Goera,  13,  33,  34 
Goerinae,  9,  13,  14,  33 
Goerita,  15,  33,  34,  38,  39 
grasilis,  Leptophylax,  59 
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grammieus,  Hydatopliylax,  69 
Granimotaulius,  16,  46,  53,  54 
(liittifer,  Halesus,  74 

Pyenopsyche,  6,  71,  74,  76,  108,  116 

Hesperophylax,  16,  46,  64,  67,  68 
Homopliylax,  40,  44 
hostilis,  Glyphotaelius,  55 

Neinotaulius,  5,  54,  55,  104,  114 
liostis,  Platycentropus,  6 
Ilydatophylax,  6,  15,  68,  69 

iiieerta,  Apatania,  26,  27,  28,  96,  112 
Apatelia,  27 
Enoicyla,  27 

incisiis,  Hesi^eropliylax,  64 
indiaiia,  Pycnopsyche,  75 
indislmctus,  Limnephilus,  64 
Platycentropus,  6,  64 
indivisiis,  Limnephilus,  5,  47,  51,  53, 
56,  102,  112 

infumatus,  Hydatopliylax,  69 
Stenophylax,  69 
inferrogationis,  Phryganea,  53 
Ironoquia,  4,  16,  18,  20 
irrorata,  Glypliopsyclie,  84,  110,  116 
Phryganea,  84 

japonica,  Goera,  34 

keratus,  Lenarclius,  62 
kyotonis,  Goera,  34 

labus,  Limnephilus,  5 
lapponiciis,  Phryganea,  60 
Lenarchulus,  16,  45,  61 
Lenarclius,  45,  46,  62,  67 
lepida  group,  Pycnopsyche,  6,  71,  75, 
116 

lepida,  Pycnopsyche,  6,  75 
Leptophylax,  59 
Limnephilidae,  2,  8,  13,  33,  44 
Limnephilinae,  13,  14,  15,  44,  68,  79 
Limnephilini,  45 

Limnephilus,  5,  16,  45,  46,  47,  52,  56. 
60,  67 

Lithacodes,  33 
Lithax,  33 

lorettae,  Grammotaulius,  53,  104,  112 
luculenta,  Pycnopsyche,  6,  71,  74,  76, 
78,  108,  116 

Inculenins,  Stenophylax,  76 


maculipennis,  Platycentropus , 6,  62 
medialis,  Anaholia,  5 
minuta,  Oligophlebodes,  31,  32,  100 
missa,  Chilostigma,  81 

Frenesia,  7,  80,  81,  110,  116 
missouri,  Glyphopsyche,  7,  84,  85,  86 
niodestns,  Asynarchus,  60 
Mormonia,  4 
motasi,  Apatania,  26 
miiliebris,  Apatania,  26 

nacatus,  Neophylax,  30 
Nemotaulius,  16,  46,  52,  54 
Neophylacinae,  8,  9,  13,  14,  28 
Neophylax,  4,  7,  15,  28,  29,  30,  32 
Neothremma,  28,  29,  31,  33 
nervosa,  Limnephilus,  56 

occidentalis,  Hesperophylax,  64 
Platyphylax,  64 
oligius,  Neophylax,  4,  30,  98 
Oligophlebodes,  5,  28,  29,  31,  32 
Onocosmoecns,  13,  16,  17,  18,  23 
ornatus,  Neophylax,  30 

j)alatus,  Dicosmoecus,  23 
Stenophylax,  23 

parvula,  Chaetopterygopsis,  20,  21 
Ironoquia,  3,  4,  20,  21,  94,  112 
Pedonioecus,  13,  17,  18,  24,  25,  34 
pellucidus,  Glyphotaelius,  54 
persicus,  Glyphotaelius,  54 
pilosa,  Goera,  34 
Phryganea,  34 

Platycentropus,  16,  46,  62,  63 
product  us,  Asynarchus,  62 
Pseudogoera,  40 

Pseudostenophylacinae,  13,  14,  15,  17, 
40,  44 

Pseudostenophylax,  5,  15,  40,  41,  45,  68 
Psychoglypha,  15,  68,  79,  82,  84 
Psychoronia,  6 
pudicus,  Limnephilus,  5 
pngnio,  Goera,  34 

pulchellus,  Lenarchnlus,  61,  62,  104,  106 
Limnephilus,  62 
punctatissima,  Caborms,  22 
Halesus,  22 

Ironoquia,  21,  22,  94,  112 
punctatolineatus,  Nemotaulius,  54,  56 
pusilla,  Enoicyla,  3 

Pycnopsyche,  7,  14,  15,  16,  44,  68,  69, 
71,  73 
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Qnadrinotata,  AnahoUa,  19 
quadrinotatus,  Dicosmoecus,  19 
Onoeosmoeeiis,  19,  92,  112 

Hadema,  4 

radiata,  Phryganea,  63 
radiatus,  Platycentrojnis,  6,  62,  63,  64, 
106,  114 

ranauaiia,  Goera,  34 
rliombica,  Phryganea,  47,  49 
rliombiciis,  Limnepliilus,  5,  47,  49,  102 
rickeri,  Neophylax,  30 
rossi,  Asynai-elius,  60 
rotiindipeniiis,  Pseiidostenophylax,  41 

scahripenna,  Limnephila,  71,  77 
scabripennis,  Pyciiopsyelie,  6,  72,  74, 
77,  116 

secretiis,  Pseiidostenophylax,  41 
Sells,  33 

semata,  Goerita,  38,  39,  102 
sericea,  Phrygayiea,  51 
serieeiis,  Limnepliilus,  47,  51,  102,  112 
Sericostomatidae,  33 
sibircus,  Gramniotaulius,  53 
sierra,  Oligoplilebodes,  32 
sierra,  Pedomoecus,  4,  24,  96 
Silo,  33 

sdniplex,  Asynarchiis,  7,  60 
singularis,  Pseudogoera,  40 
Sinion,  33 

sonso,  Pyciiopsyche,  71,  77 
Stenophylax,  77 

sordida,  Anabolia,  6,  56,  58,  104,  114 
nordidus,  Limnephilus,  56 
sparsus,  Pseiidostenophylax,  41 


sparsiis  iiniformis,  Pseiidostenopliylax, 
42 

Species  1,  Halesus,  6 

Limnepliilus,  47,  52,  104 
Pseiidostenophylax,  41,  42 
Species  2,  Halesus,  6 
Species  3,  Halesus,  6 
Species  4,  Halesus,  6,  64 
sperryae,  Clostoeea,  78 
Stenophylac'ini,  7,  14,  17,  25,  45,  68, 
79,  83^ 

stigniatella,  Apataiiia,  28,  98 
Phryganea,  28 
Padema,  28 

stylata,  Goera,  35,  37,  100 
suhborealis,  Glyphopsyche,  82,  83 
sidifasciata,  Pyciiopsyche,  6,  75 
siibmonilifer,  Colpotaulius,  50 

Limnephilus,  5,  47,  50,  102,  112 

tersus,  Limnephilus,  5 
Trichostoma,  5 
trimaeulatus,  Phryganea,  61 
tristis,  Dicosmoecus,  18 

nn  if  or  mis,  Drusinus,  42 

Pseiidostenophylax,  5,  41,  42,  43, 
44,  102,  112 

ussuriensis,  Neophylax,  30 

vesUfa,  Phryganea,  26 
virgin ieus,  Drusinus,  43 

Avallengreni,  Apatania,  26 

zonella,  Apatania,  26 
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